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TO  HY  PRF^tPTUR,  DR.  K.  B,  EVANS,  TVFE  AND  E\EUPLAR  OF 

C.KNKHAL  PRACTITIONERS,  IS'  UEUORV  (IF  DAVS  SPENT 

T<«;tTHER,  THIS  LITTLK  WORK  IS  INSCRIBED 


PREFACE  TO  THE  THIRD  EDITION 


The  present  revision  of  Dm  volume  ha!>  adhered  to  the  aim  of 
(orrocT  editions  to  present  general  principles  concisely,  and  prac- 
tical details  itmply— ill  short  to  make  «  book  useful  lo  the  geoeia] 
practitioner  in  the  surgical  phase  of  his  daily  routine. 

Each  subject  has  been  carefully  revised.  The  text  on  Fractm«s 
has  been  greatly  increased,  consonant  with  the  new  interest  to  the 
profession  generally  which  this  subject  has  acquired  in  recent 
years. 

The  chapter  on  Military  Surgery  has  been  entirely  icwrilten  in 
conformity  with  the  surgical  experiences  of  this  latest  and  greatest 
war.  A  numhcT  of  illustrations  borrowed  from  the  British  Journal 
of  Surgery  and  other  sources  are  included. 

The  Technique  of  the  emergency  intervcnlions  will  be  found 
lo  coincide  with  the  best  practice  of  the  present  time.  Finally 
ihc  hope  is  expressed  Ihal  the  volume  will  continue,  as  in  the 
past,  lo  find  favor  with  the  medical  public. 

J.  W.  S. 


PREFACE  TO  SECOND  EDITIO 


The  fact  thai  the  first  edition  of  this  book  was  soW  out  w 
year  is  particularly  gratifying  to  the  author  because  it  indi' 
the  results  of  his  effurl  to  make  a  useful  and  practical  bool 
with  the  approval  of  the  profession. 

In  preparing  this  second  edition  of  the  "Emergency  Sui 
effort  has  been  to  profit  by  the  suggestions  and  criticis 
various  reviewers  of  the  first.  It  is  hojicd,  in  conseiquent 
usefulness  has  been  increased  and  thai  it  wilt  continue  to 
with  its  readers. 

A  new  chapter  on  the  general  technic  of  Laparotomy 
added  i  each  subject  has  Ijcen  carefully  revieweti;  and  tn 
stances  new  matter  incorporated.     Thus,  for  example.  Spi 
thesia  is  described  in  detail  and  Subphrenic  Abscess  and  . 
otomy  more  ttiUy  considered. 

I>r.  Helen  Knabe  has  contributed  some   new  illustral 
the  skiagrams  are  the  work  of  Dr.  Albert  M.  Cole,  of  In 
to  whom  thanks  are  due. 
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CHAPTER  I 

THE  GENERAL   PRACTITIONER  AS  AH   EMERGENCY 

SURGEON :  HIS    DUTIES    AND    RESPONSIBILITY. 

EQUIPMENT 

Surger>'  's  no  longer  reserved  to  the  elect  few.  That  its  beneficence 
shell  be  denied  u  |>lace  in  every  practitioner's  art  is  repugnant  to  the 
spirit  of  the  times.  Modem  life  is  complex:  every  profession  and 
cver>'  calling  has  its  spccilic  duly  to  perform.  Whether  the  medical 
profesBion  shall  continue  to  play  nobly  its  large  |>art  in  the  social 
drama  depends  upon  the  general  pnictilioner.  'llie  hope  tif  the 
profession  rests  iil  him.  But  there  is  a  price  to  pay  the  age  lor  high 
respect.  That  price  to  the  medical  profession  is  nothing  less  than  the 
fulfillmcnl  of  its  therapeiilic  promise  and  realisation  of  its  surgical 
opijorlunity.  The  opportunity  is  golden;  for,  with  the  wonderful 
improvements  in  surgical  tcchnic,  the  field  of  emergency  surgery, 
that  is  to  say,  the  indication  for  immediate  intervention,  has  been 
remarkably  broadened  and  the  time  finds  the  public  singularly  favor- 
able to  that  form  of  relief. 

The  "horror  of  the  knife,''  of  all  lliat  pertains  to  surgery,  has 
become  a  tradition,  like  ihe  practice  which  ga\'c  It  birth.  Indeed, 
the  public  is  trained  to  expect  that,  in  the  face  of  grave  emergencies, 
the  practitioner  will  do  something  effective;  however  serious  the  re- 
quired intervention  may  be,  if  it  but  offers  hope,  the  doctor  is  expected 
to  act.  Our  predecessors — even  those  able  and  willing— often  found 
their  hands  lied  under  such  circumstances  by  the  ruling  polic>'  of 
"let  alone  and  let  die."  It  is  a  part  of  their  glory  that  they  coDCcived, 
planned,  and  attempted  in  the  face  of  tremendous  obstacles,  most  of 
the  interventions  of  urgency  which  arc  current  toMia.-s . 
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The  surgical  opportunity,  then,  of  the  general  practitioner  is  clear, 
and^his  duty  as  well.  The  professional  spirit,  the  humanities,  his 
conscience,  make  it  incumbent  upon  him  to  know  and  act.  This 
he  must  do  or  drop  to  the  rear  in  the  march  of  progress,  which  does 
not  halt  for  the  timid  or  unwilling. 

But  the  task  Imposed  !s  heavy,  the  responsibility  large;  for  the  gen- 
eral practitioner  often  finds  himself  isolated,  remote  from  special 
counsel,  perhaps  compelled  to  act  alone.  That  he  does  not  always 
rise  to  the  surgical  emergency  and  do  all  that  he  might  do  even  luider 
unfavorable  circumstances,  may  often  be  laid  in  large  part  at  the  door 
of  his  training.  He  knows  often  what  he  ought  to  do,  yet  knows  not 
how  to  do  it.  Happily  the  courses  of  instruction  are  now  generally 
planned  to  do  away  with  this  strange  antithesis  between  theory  and 
practice:  a  theory,  modem,  scientific,  positive;  a  practice,  as  I^jars 
says,  still  often  full  of  error  and  based  on  empiricism  age^ld. 

But  this  must  not  be;  for,  now  that  the  indications  for  operation  are 
exactly  defined  and  one's  duty  obvious,  vague  conception  of  an  opera- 
tion as  something  far  away  and  desperate,  must  give  way  to  clear 
notions  of  the  resources  of  surgery,  of  surgical  therapeusis.  Every 
doctor  must  familiarize  himself  with  the  technic  of  interventions 
which  he  must  undertake  at  limes,  if  he  is  not  to  be  inexcusably  re- 
miss in  an  almost  sacred  duty. 

Surgery  in  one  respect  is  a  handicraft,  and  as  such  requires  its 
certain  tools  of  first  necessity.  If,  as  has  been  said,  emergency  sur- 
gery always  comes  in  the  nature  of  a  surprise,  then  the  surprise  will  at 
least  be  less  complete  if  one  has  an  equipment  and  has  it  prepared. 

Every  doctor  should  have  an  emergency  bag  supplied  with  mate- 
rials: band  brushes,  soap,  a  fountain  syringe,  hypodermic  syringe, 
catheters,  flasks  of  alcohol,  ether,  chloroform  and  carbolic  acid, 
bichloride  tablets,  a  package  of  sterile  compresses,  sutures,  bandages, 
a  box  of  plaster  of  Paris,  and  certain  instruments. 

Hand  5ruiAei.— These  are  almost  indispensable  for  emergency  sur- 
gery. They  should  be  kept  well  wrapped  and  should  be  cleansed 
with  soap  and  hot  water  and  sterilized  by  boiling  for  one  minute  before 
using.  New  brushes  should  be  boiled  in  soda  solution  for  five  to 
ten  minutes.  If  brushes  are  lacking,  one  may  scrub  the  hands  and 
the  field  of  operation  with  sterile  gauze.     In  the  hospital  where  the 
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ctcansins  at  the  time  of  operation  has  been  preceded  by  another  dis- 
infection, R^uzc.  may  be  used  to  the  cxctui^ion  of  the  hand  hruftli. 
^  Fouaiain  Syringe  or  Irrigator, — One  may  use  the  full  rubber  out- 
fit or,  what  i»  l>etter,  a  porcelain  container  and  a  lon^  rubber  tube 
with  f^lass  nuzsK's.  It  is  absolutely  esscntiil  that  the  whole  be  steril- 
ized by  boiling.  It  is  nonsense  to  sterilize,  as  is  often  done,  the 
cannulas  and  container,  and  neglect  the  tube.  The  glass  nozzles  are 
likely  to  be  broken  if  plunKC<l  directly  into  boiling  water  or  if  cooled 
too  rapidly.  If  ihe  porcelain  container  is  used,  it  may  be  boiled  and 
then  singed  with  burning  alcohol,  ft  takes  up  but  little  room  in  Ihe 
bag,  and  the  tube  und  nozzle;^  may  be  wrapped  up  and  packed  in  it 
and  the  whole  wrapped  and  kept  clean  and  dry.  This  outfit  is  al- 
most indispensable,  for  in  many  emergencies  the  only  adequate  treat- 
ment is  by  hypodermoclysU  or  intravenous  infusion. 

The  Afilisepiifs.—Tht  akohol  must  be  kept  in  a  well  stopped  flask 
and  the  carbolic  aci<l  or  lysol,  also.     The  bichloride  may  be  in  the 
form  of  tablets,  bo  that  the  strength  of  a  solution  may  be  readily 
calculated.     The  most  commonly  employed  is  the  formula  contain-j 
ing  mercurj'  bichloride  7.3  gr.,  citric  acid  3.8  gr.     Tliis  tablet  in  1 1 
quart  of  walcr  makes  a  1  to  3000  solution,  which  is  as  strong  as  need' 
be  used.    One  to  3  pints  makes  a  i  to  3000  solution,  and  so  on. 
Instead  of  the  tablets,  one  may  keep  a  concentrated  solution  of  bi- 
chloride in  alcohol. 


B'bhloridc  of  mcrcur}-. 


One  ICAfipocinful  to  n  >i<uii  ui   wain  niui 

Ooc  teupoootul  to  j  pint^  I  la  jooo,  etc. 
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Alcohol,  .Ij. 

(luart  of  iratci  makn  a  1  to  aooo  mluiiuni 


Instead  of  the  bichloride,  the  biniodide  of  niercur>',  i  to  4000  may 
be  used. 

tedine  grows  constantly  in  favor  in  spite  of  certain  drawbacks.  A 
(our  ounce  vial  of  the  lincture  supplies  for  many  sterilizations.  Its 
stain  on  the  hands  and  lineiu  may  be  removed  by  moistening  with 
ammonia  or  solution  of  hyi>o*ulphite  of  »odium. 
Aneilhetic4. — One  should  keep  on  hand  at  least  one  pint  of  ether 
(our  to  six  ounces  of  chloroform.  Cocaine  for  local  anesthesia 
St  kept  in  tablet  form  and  the  s<olutk>ns  made  extcmi^MAxiKKrai^  > 
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f  Tor  oaoiple,  i  H-Rrain  (ablets  of  cocaioe  to  t  tcacpoonf  ul  of  sterile 
water  nakat  a  3  per  cent,  solalioo;  4H-^raiQ  tablets  of  a  tea- 
■poonlnl  o(  water  maka  a  4  |>ct  cent,  solution;  ioi;-gr:un  tablets, 
a  10  per  cent,  solution.  ITiis  is  not  exact,  of  course,  but  furaifihcs  s 
good  working  niLe  for  tbe  emergency.  Novocaine  i>  lex  dangeroua 
lluin  cotaine  and  in  ^  or  i  per  cent,  solutions  may  be  used  in  large 
quantity  and  with  excellent  eSect.  Ethyl  chloride  (or  kxal  ftee«- 
iog  is  put  tip  in  smalt  containers  convenient  for  the  emergen^  ' 
bax- 

SUriU  Gauu. — ^Too  frequently  the  practitioner  comroiu  the  cnor 
of  depending  upon  absorbent  cotton  for  his  sponges  and  compre.t»es. 
Absorbent  cotton,  as  found  on  the  market,  is  scarcely  c\-cr  aseptic. 
Even  so,  it  it  almost  certain  to  \tc  roniitminau-d  in  getting  it  out 
of  the  package.  A  supply  of  sterile  gauxc  is  one  of  the  best  means  of 
[tfoniotlng  an  a.4eplic  njwration.  It  should  be  kept  in  a  hermetically 
staled  [litckaKe  of  metal  or  glass. 

In  lieu  of  the  gauze  compres-tes  ready  sterilized,  one  may  carr>'  a 
suf^ly  of  ordinary  gauze  which  tan  be  cut  into  appropriate  sizes,  and 
alcrili)!«d  at  tlte  lime  of  operation.  It  Lsagood  idea  to  cut  two^izes; 
B  small  for  compresses  and  wipers,  a  larger  to  cover  the  field  of 
operation.  All  the*^:  pieces  should  be  folded  once  and  the  borders 
bcmm  ed.  A  ball  of  cotton  may  be  hemmed  in  between  the  layers, 
which  make-t  a  still  better  sponge.  The  compressed  pocka^  of 
gauze  as  supplied  by  Bonougfas  and  Welcome  is  especially  appro- 
priutv  to  the  smaJl  emergency  bag.  Once  accuslomt-d  to  It.*  u.se  it 
geems  almost  indispensable. 

Sulwes  and  Ligulurti. — If  these  materials  arc  not  already  slerilined 
«nd  in  a  special  package  or  container,  such  as  a  sealed  tube  of 
alcohol,  catgut  must  be  ruled  out,  for  its  preparation  lakes  too 
much  time.  One  should  take  care  lo  have  -several  sizes  of  silk,  espe- 
cially Ihe  o  and  00;  for  these  arc  the  sizes  required  in  intestinal 
work.     !Jilk  and  silkworm-gut  may  be  sterilized  as  needed. 

Calktlers  and  bougies  should  be  kept  in  a  metallic  box.  Rubber 
and  metal  catheters  arc  always  readily  sterilized  by  boiling.  Rubber 
catheters  deteriorate  rapidly  unless  properly  cared  for.  They 
may  break  unuqiectedly,  the  result  of  an  unnoticed  change  iii 
quality,  and  <•  •'       ^^  left  Ut  tlu:  bladder. 


CAKR  or  IKSTSUHENTS 


Drainage  Tttbfi.—'Vhesie  shouW  be  preserved  in  a  box  or  bottle 
which  may  be  boiled  thoroughly  before  opening. 

Plaster  shoultl  be  kept  in  a  tin  box  wilb  light  cover  and  may  be 
loose  or  already  rolled.  A  supply  of  roller  bandages  is,  of  course, 
always  kept  on  hand,  from  which  the  plaster  bandages  may  be 
made. 

JnslTumf»lt.—\ny  list  which  might  Ije  enumerated  must,  of  tours<^ 
be  subject  to  the  widest  variation.  But  Ihc  feeling  of  greatest 
confidence  goes  with  the  consciousness  of  having  (he  necessary  things 
with  which  to  act.  On  the  whole,  the  doctor  should  pride  himself 
upon  the  ci>mpk'lcnvs»  of  his  outfit,  rather  than  upon  his  ability  to 
improvise.  One  should  have  as  the  minimum:  scalpels,  two  uses 
of  amputating  kniv»,  sdssors,  grooved  director,  dissecting  forccpsi 
artcrj'  forceps— the  more  the  better— two  retractors,  a  saw,  a  bone 
chisel,  needle  bolder  and  needles,  tracheotomy  lubes, and  an  Esmarch 
tube.  The  instruments  most  frequently  used  may  be  put  toRclher 
in  a  small  metal  case,  while  the  others  may  be  kept  in  larger  cases, 
or  wrapped,  or  rolled  up  in  a  bundle. 

Cleaning  instruments  and  preserving  them  from  rust  is  a  matter 
of  no  small  importance.  After  each  ojieration  ihey  should  be  taken 
apart,  scrubbed  with  soap  and  warm  water,  wiped  with  gauze 
saturated  with  alcohol,  and  dried  thoroughly.  If  the  cleansing  has 
been  delayed,  it  may  be  necessary  to  immerse  them  for  ashorl 
time  in  a  solution  of  potash,  and  finally  cleanse  in  the  manner  de- 
scribed. If  any  stains  still  persist  they  should  be  polished  with 
chamois  skin. 

Ft»maldchydc,  certain  acids,  and  iodine  in  too  dose  proximity, 
tarni&h  and  spoil  instruments  in  spile  of  care. 

A  dish  or  two  of  calcium  chloride  in  the  instrument  case  will 
absorb  moisture  and  tend  to  prevent  rusting.  Too  often  the  practi- 
tioner neglects  his  instruments  because,  perhaps,  not  often  used; 
and,  in  the  emergency,  he  find.'i  himself  with  knives  rusty  and  with- 
out an  edge,  scissors  that  will  not  cut,  and  forceps  that  have  no 
grip.  He  will  certainly  gain  lime  by  spending  a  little  lime  in  carry- 
ing out  these  small  details  in  the  care  of  his  toc^s. 


CHAPTER  II 


EMERGEWCY    ANTISEPSIS.    OPERATION 
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Tbe  pnporatton  for  an  urgent  intcn-ention  outside  of  an  openlin; 
room  reserves  itxlf  into  a  question  o(  asc(>^!>  or  antisepris,  and 
aroand  this  point  gathers  a  multitude  of  details.  But  it  is  necessary 
only  to  proceed  syBtematically  and  intelligently  to  acliicvc  excellent) 
renltt. 

The  time  was  when  the  idea  prevailed  that  an  aseptic  operation 
WW  Ksrcdy  possible  oubtiile  a  hospilal.     This  wa<t  a  harmful  notion 
wfaid)  restrained  tnany  a  practitioner  from  an  effort  that  might  have] 
Mvcd  his  patient's  life.     Every  day  it  is  demonstrated  that  aseptic' 
work  is  not  peculiar  to  formal  operating  roams. 

Bonncy,  of  Philadelphia,  writes  that  he  ha«  done  many  major 
operalion.'i  in  the  homes  of  the  poor  in  the  midst  of  the  most  unsurgtcaJ 
nirroundiogsi  nevertheless,  the  results  have  been  excellent.  Most 
of  these  operalion*  were  for  urgent  abdominal,  pelvic,  or  genito- 
urinary disease,  and  though  such  work  is  often  time-consuming 
and  laborious,  yet  it  shows  what  can  be  done  in  the  case  of  necessity. 

Garrison  of  Birmingham  (Ab.)  concludes  a  useful  pa]>cr  touching 
Uus  subject  with  llie  statement  that  of  a  tlmusand  cases  operated  in 
the  last  ten  years  in  the  patients'  homes  the  mortality  rate  v.:is  a;ro, 
except  that  in  a  series  of  alKlominal  gunshot  cases  three  died.  (Amer. 
Jour.  Surg.,  Aug.,  1Q14.) 

Van  der  Walker  (Month  Cycloi)edia  of  PracL  Med.,  Aug.,  1906) 
says  that  for  thirty  years  be  has  operated  in  farm  houses  through- 
out central  New  York  with  »x  good  resulis  as  those  obtained  in  the 
hospital  with  which  he  was  connected  tor  many  years.  He  goes 
further  and  concludes  tliat,  for  many  reasons,  it  is  desirable  tha' 
lliere  should  be  a  return  to  more  home  operating,  and  ihat  th 
^^Qspital  ought  to  go  back  to  its  or\iy,iKi.l  yur^cyit,  vlia  c).^*;  <il  tbi 
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homeless  and  sid:  poor,  and  not  invade  the  home  with  the  arrogant 
'isfturance  that  only  within  its  walls  can  the  surgical  case  be  cared 
for. 

But  this  is  aside  from  the  main  point:  the  practitioner  may  feet 
as$urtd  that  with  liedsitm,  knowledge,  ami  syMem,  cvfit  under  ap- 
parenUy  unfavorable  circumstances,  he  can  nearly  always  realise  an 
elective  asepsis. 

AsLej&rasays,  everywhere  one  finds  water,  fire,  and  Uncn;  add  salt 
and  usually  carbonate  of  soda:  with  these  one  may  accomplish  a 
sufficient  sterilization  of  ihc  inslnimentB,  the  Iiands,  the  field  of  opera- 
tion and  the  dressing.  But  it  reciuires  a  will  to  do  all  the  work,  to 
proceed  with  method  and,  above  all,  quickly,  through  the  minutix 
of  prc])aration.  One  should  have  a  plan  in  mind  and  Lejars  offer* 
a  model  which,  of  course,  can  be  modified  to  suit  the  circumstances 
and  the  operation.  Suppose  a  major  emergency,  with  every  detail 
of  the  preparation  to  be  supcT\iscd: 

First  5fc^.--Have  a  fire  started.  Have  the  available  receptacles 
assembled.  Review  the  stock  of  linen.s  if  you  do  not  have  gauze 
or  muslin.  Freshly  laundered  handkerchiefs  and  napkins  (without 
fringe)  furnish  material  (or  excellent  compresses  and  coverings  for 
the  field  of  operation.  Secure  one  or  two  large  kettlcs^a  copper 
wash-boiler— for  boiling  the  water  for  the  operation.  Secure  three 
smaller  receptacles  such  as  enameled  slcwing-pans:  one,  for  baling 
the  instrument  and  sutures;  another,  (or  the  brushes,  irrigator, 
nozalcs  and  tube,  etc;  the  third,  (or  the  compresses  and  tampons.  I( 
possible,  boil  also  the  dishes  or  basins  selected  to  hold  the  instruments 
and  the  solutions  needed  dtuing  the  operation.  It  is  best  to  have  a 
dish  or  bowl  for  tlic  instruments,  one  for  the  tampons  and  compresses, 
one  for  the  sutures,  and  two  band  basins  for  sterile  water  and 
bichloride  solution,  Tlic  boiling  roust  be  prolonged  at  least  a  half 
hour  to  be  sure  of  sterilisation.  It  is  a  good  plan  to  add  a  teaspoon- 
ful  of  salt  to  the  c)uail  of  water  containing  the  compresses  which  arc 
to  be  tied  up  in  a  towel  to  facilitate  their  removal;  and  to  add  a  tea- 
spoonful  of  w.nshing  soda  to  the  water  in  which  the  instruments  ore 
to  bml,  since  it  more  readily  removes  grea.<)e  or  blood,  makes  the 
temperature  slightly  higher,  and  prevents  rusting.  The  knives 
should  be  wrapped  in  soft  gauze  to  prevent  dulhng;  sLiU  bcUxx 
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edficd  instruments  should  not  be  boiled  at  all  but  merdy  ii 
in  iilcuhul  for  some  lime  [trevious  to  th«  operation.  The  instrumenU 
ought  not  to  be  put  in  until  the  water  is  boiling,  as  otherwise  they 
arc  lilely  to  1*  tarnished.  II  it  t»  necessary  to  boil  ihc  instrumenls 
and  suture  malerial  together,  the  soda  should  not  be  added,  since  it 
rapidly  niins  both  silk  and  silkworm-^t.  Even  better  than  boil- 
ing  water  for  sterilizing  instruments  is  hot  oil— olive  oil,  for  enunpls 
— since  tts  twtling- point  b  a  higher  than  itiat  of  water.  The  veue) 
containing  the  oil  can  be  set  in  another  of  cold  water  and  iattruntents 
may  soon  be  taken  from  the  oil  ready  for  use.  This  oil  may  be  used 
again  many  limes.  Five  tninutes  of  actual  boiling  is  sufficient  to 
sterilize  instruments.  When  once  ihe  sterilization  is  under  way 
proceed  to  the  operating  room. 

Second  Step.    Prrptsrf.  iht  Operating  Room  and  TabU.—M  there  is 
any  choice,  select  the  best  lighted  and  largest  room.     If  it  is  a< 
night,  arrange  for  the  illumination.     Do  not  displace  the  (urnitu' 
except  to  make  room  for  the  operating  table,  two  small  tables,  a 
room  to  "turn  about."    An  extensive  "clearing  for  action"  dc 
more  harm  than  good,  for  by  jerking  down  the  curtains,  rolling  t 
furniture  around  and  sweeping,  one  stirs  up  the  dust,  accumulatii 
perhaps  for  months. 

It  is  preferable  simply  to  sprinkle  the  Boor  or  wijH-'  willi  a 
cloth.  To  be  sure,  if  one  ba-s  several  iiours  in  which  to  [trcjKire,  I 
the  room  may  be  emptied,  the  floor  covered  with  moist  sheets 
the  walls  sprayed,  a*  Queiiu  suggests,  with  peroxide,  tlie  tallies  p' 
and  the  room  closed  until  the  time  of  operating. 

It  IS  never  a  good  idea  to  use  tlie  patient's  bcil  for  an  oyn-\ 
tabic,  although  the  fij^t  preparation,  as  the  shaving,  may  he  I 
there.    The  dining  table  can  u-iually  be  pressed  into  service,  co  ^ 
with  a  blanket  and  that  with  an  oilcloth.     A  taV>le  may  hi 
provued  from  two  wooden  trestles  with  planks  laid  acro' 
covered  like  the  tabic.    Of  the  two  small  tables  required,  the 
the  a.<Liislant's  side  will  hold  the  compresses,  .luiures,  etc.;  thi 
on  the  operator's  side  will  hold  the  instruments. 

Now  give  the  patient  the  preliminary  prqiaralion.  Shn 
parts  always  when  pa<isiblc,  first  lathering  with  soap  and  ho^ 
The  r.\f.nT  is  almost  indispensable  as  an  agent  of  disinfect  i»  I 
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n-movcs  the  hair  and  the  superficial  layer  of  the  qjidcrmis.  It  is  s 
common  fault  to  be  too  sparing  with  its  use.  In  operations  oti  tbe 
skull,  the  whole  scalp  should  be  shav«d.  The  shaving  may  be  done 
after  the  patient  is  aiie-dlielized ;  but,  as  a  rule,  everything  possible 
should  be  done  to  curtail  the  anesthesia.  IS  the  operation  is  likely  to 
be  prolonged,  wrai>  Ihe  lower  limbs  in  blankets,  and  spcitk  for  hot 
irons  or  water  bottles. 

Tktrii  5fe^.— Eveiylhing  having  boiled  sufficiently,  carry  the 
vessels  into  the  operating  room  and  empty  the  contents  of  each  into 
its  special  receptacle,  which  of  course  must  first  be  sterilized. 

If  these  bowls  have  not  been  boiled,  as  previously  directed,  now 
a  Ihe  lime  to  sterilize  ihem  by  singeing  with  burning  alcohol.  Into 
each  pour  two  or  three  spoonfuls  of  alcohol  and  set  it  on  fire,  in  the 
meantime  tilting  the  disb  in  various  directions  so  ihitl  the  flame  is 
brought  in  contact  with  the  whole  inner  surface.  When  this  is 
done,  lift  Ihe  compresses  and  instruments  out  of  their  boilers,  plact 
them  in  these  sterile  dishe.'*  and  cover  them  with  an  antiseptic 
solution.  This  protects  them  from  possible  contamination  until 
the  operation  Iwgins.  Do  not  open  the  bag  of  compresses  till 
needed.  Kemembcr  to  use  only  a  sterile  dipper,  if  necessary  to 
dip  out  the  sterile  water  in  preparing  ihc  various  solutions. 

t'awlh  Sup. — Direct  the  assistant  to  begin  the  anesthesia,  and 
now  prepare  your  hands.  AsLeJars  remarks,  this  is  a  "science  and 
art,"  tht  tirsl  duty  of  the  surgeon.  They  arc  no!  to  be  prepared  by  a 
desultory  rinsing  in  soapy  water,  or  parboihng  with  a  hot  untiscpltc 
solution,  but  by  a  patient  and  systematic  scruibinn.  Get  your 
sleeves  rolknl  up  and  pinned.  Have  Iwforc  you  two  wash  basins, 
one  with  hot  and  the  other  with  cold  sterile  water.  Pare  the  nuls. 
Begin  with  soap  and  hot  water.  Lather  the  arms  up  to  the  ellww, 
and  rub  the  soap  m  until  the  skin  seems  saturated  and  soft.  Then 
b^in  with  the  brush;  scrub  the  palms,  the  dorsum  of  the  hand,  !>&• 
tween  the  fingers,  all  about  the  nails.  One  need  not  rub  the  skin 
off,  to  be  sure,  but  the  disinfection  must  be  complete.  The  water 
should  be  changed  several  times,  if  pos.stb)e;  next  rinse  in  cold  sterile 
water  and  (hen  rub  vigorously  with  alcohol  to  remove  all  the  oils 
in  the  skin;  finally  soak  in  bichloride  soly.i.vcv\.  "W^  0«».'«.v.v«,'***^ 
probably  occupy  ten  mmui«s.    "VW  a»\v»ajV\t'i  Na*^ '*'*-"^'^  'tv.'i^'^   ^ 
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operator,  but,  after  all,  it  is  the  soap  and  liot  water  which  is 
im|)ortanL    At  the  Indianapolis  City  IIo£[Mtal  the  routine  is  «rub- 
bing  with  soap  and  water;  rinsinf;  in  lysol;  rinsing  in  sterile  water; 
and  finally  scrubbing  thoroughly  with  gauze  saturated  with  alcoho^_ 
In  an  emergency  one  mixbt  feel  safe  in  using  the  alcohol  alone,    ^f 

Alcohol  as  a  disinfecting  agent  has  the  disadvantage  that  it  bxcs 
the  blood  of  the  oj>eration  on  the  skin  but  tliis  may  be  removed  by 
peroxide  or  a  warm  solution  of  sodium  carbonate. 

Rubber  gloves  arc  almost  universally  cmfdoycd  in  hospital  clinics. 

Gloves  arc  trying  to  the  temper  where  the  surgeon  must  manage 
them  himself.  One  plan  is  to  fill  them  with  the  solution  used  in 
the  operation  and  which  is  squeezed  out  after  the  hand  is  in  plac» 

Burmei.ster  sa>'S  that  just  l)efare  putting  on  the  gloves,  he  rul 
two  tablcspoonfuls  of  bolus  alba  with  a  little  water  over  his  banc 
so  thai  they  arc  covered  with  the  thick  pa-tte,  enabling  the  glove  I 
be  pulled  on  and  off  easily,  protecting  it  against  tearing  and  in 
sides  the  patte  has  a  soothing  action  on  the  skin.  (Zent.  blatt. 
Chirtlrg,  Leipsic,  Feb.,  1913)  They  arc  probably  an  extra  gt' 
antee  against  infection,  but  are  by  no  means  indispensable, 
good  plan  as  any,  jierhaps.  Is  to  use  them  alwa^-s  where  infec' 
processes  arc  likdy  to  be  met  with;  thus  the  operator  is  protect 
and,  besides,  his  hands  arc  kept  free  from  septic  aj;ents  which  mi 
be  difficult  to  remove. 

Fifth  Sup. — In   the  meantime   the   ane-sthewa  has  progress 
When  it  is  well  under  way,  prepare  the  jifld  oj  operation,  whici 
assume  has  been  previously  shaved,  by  scrubbing  with  soaj: 
water,  followed  by  alcohol  or  ether  and  bichloride  solution, 
rington's  solution  is  much  employed  and  consists  of 

Mercuric  chloride,  A  f. 

Acid  hydrochloric,  60  c.c. 

Wafer,  joo  c.c. 

Alcohol,  640  c.c. 

Iodine  is  quite  commonly  used  and  for  emergency  work  is  i 
able.  In  this  case  the  skin  is  shaved  dry,  scriibt»ed  with  et 
akohol  and  the  plain  Tr.  of  iodine  applied  and  allowed  t 
Another  application  is  made  and  when  it  dries  the  sterilisn. 


DISINFECTION  OP  THE   SKIN 

In  the  case  of  the  abdomen,  particularly,  the  iodine  should  be 
finally  removed  by  use  of  alcohol.  But,  whatever  method  may  be 
employed,  die  disinfection  «>/  the  skin  must  be,  in  every  respect,  as 
Ikarougk  and  w'^ofow  as  that  of  the  hands,  and  must  extend  well  beyond 
Ike  proposed  line  of  tnciiivn  i«  all  directions,  for  one  caii  never  lell 
where  the  iRdsion  may  finally  end.  A  large  area  is  almost  as 
rapidly  pre|Xtrcd  bis  u  small  one.  For  example,  in  laparotomies 
the  whole  abdomen  should  be  included,  as  well  as  the  lower  half  of 
the  thorax.  In  hernia  operations,  the  abdomen  xs  far  as  the  um> 
bilicus,  the  K^oin  ^^^  the  genitals.  In  amputations  of  the  leg,  the 
thi^h  should  be  included  in  the  cle^insing;  and  in  amputations  of 
the  thigh,  the  whole  region  of  the  pelvis. 

Again  wash  your  hands.  An  untrained  assistant  changing  the 
bowU  may  spoil  the  sterilii:alion  by  getting  his  fingers  or  thumbs 
inside.  l>irecl  him  how  to  lift  and  cany  a  bowl  with  his  palms 
against  the  outside. 

Has'ing  completed  the  final  cleansmg  of  the  hands,  cover  the 
field  of  operation  on  the  four  sides  with  four  sterile  towels  or  large 
compresses  and  fasten  them  with  sterile  safety  pins  or  artery  forceps. 

Time  gained  by  relaxing  in  llie  least  any  of  these  precautions  of 
asepsis  and  antisepsis,  is  irretrievably  lost;  it  is  the  operation,  now 
begun,  which  must  progress  rapidly. 


CHAPTER  lU 
AflESTHESU 

Anesthesia  is  necessary  in  most  emergency  operations,  not 
to  obviate  pain,  but  because  it  is  often  essential  to  a  good  opera 
Unfortunately,  on  the  other  liund,  it  adds  to  the  doctor's  Lask 
presents  some  special  difficulties. 

In  certain  griive  conditions,  as  Intestinal  occlusion,  strangul 
hernia,  or  abdominal  traumatism,  it  may  be  the  immediate  aiu 
death,  however  carefully  administcre<l. 

Not  only  in  emergency  work,  but  in  any  case,  gcnentl  ancstl 
should  be  cautiously  induced  and  narrowly  watched;  and  for 
reason  it  is  especially  embarrassing  to  the  doctor  compel' 
entrust  it  to  the  untrained  in  cases  of  urgency. 

Chlorofonn  ha*  the  advantage  that  it  re<|uires  no  special  app 
lor  its  administration;  and  the  smaller  bulk  is  an  itemof  impoi 
especially  in  military  practice;  moreover,  it  i^  much  more  pi 
to  the  patient.  Unfortunately,  it  is  many  times  more  dan, 
than  clhcr,  even  in  the  hands  of  Oie  skilled. 

In  lieu  of  a  special  inhaler,  such  as  Esmarch's,  fold  a  hai 
chief,  napkin,  or  compress  several  limes  to  form  a  square, 
by  pourbg  on  several  drops  and  gently  apjirouching  it  to  the  i 
and  nose  of  the  piitient.     The  inhaler  should  be  managed  wi 
left  hand,  leaving  the  right  hand  free  to  raise  the  c>'clid,  or  fi 
pulae,  or  handle  the  container.    Do  not  hold  It  too  close  to 
with,  but  give  the  patient  plenty  of  air;  in  other  words,  gi\ 
chloroform  well  diluted.     Give  the  patient  time  to  get  accusi 
to  the  odor.    Advise  him  to  breathe  through  the  mouth  an 
tract  his  attention  as  much  as  possible;  get  his  confidence, 
him,  and,  in  the  meantime,  study  him  and  test  him.     The  fc 
utes  spent  in  this  way  will  soon  be  regained. 

Pour  on  fi\-c  or  wx  drops  of  chloroform  at  a  time;  and, 
respiration  beiJomes  deeper,  hold  the  inhaler  closer,  giv 
chloroform  less  diluted  with  air,    Rc\)leaish  the  suyijly  cvi 
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minute,  sprinkling  it  on  the  under  side  of  the  compress  ; 
inverlinK  in  over  the  (ace.  | 

As  the  stage  of  excitement  comes  on,  push  it  more.  Whi 
MK»theMa  is  complete,  reduce  the  dosage  but  increase  the  freq 
of  renewal.  I 

The  drop  method  is  ideal  ufter  the  anesthesia  has  been  attj 
Small  doses  frequently  applied  mean  the  smallest  total  an 
which  must  be  the  anesthetist's  cou^tunt  aim  (Fig.  i).  j 

The  good  anesthetist  is  not  the  one  who  can  use  the  largest  al 
of  chloroform  vrllhoiit  death,  but  the  one  who  can  hold  the  p 
merely  unconscious  and  relaxed  with  the  smallest  amount  pQ 


Pio.  I.— CUMofMm  coouiaet. 

U  the  patient  Coughs  or  ^vs  slgn.4  of  nau.«ea,  increase  i 
at  once.     Bo  not  begin  the  preparation  of  the  field  oi  any  a 
the  operation  until  Ihe  aneitheMa  is  complete.  1 

Keep  the  pulse,  the  pupU,  the  face,  and  the  thorax  undo 
slant  5ur\-(;illantc,  for  in  lliis  way  alone  may  one  determii 
prognosLi,  good  or  bad,  of  the  anesthesia. 

The  anesthesia  is  usually  described  a<  occurring  in  three  i 
the  first,  stage  of  excitement;  the  second,  loss  of  consciousnei 
third,  toss  of  reflexes  or  stage  of  surgical  anesthesi^i.  Thel 
fourth,  stage  of  paralysis  of  the  aittomalu  centers,  but  thi 
stage  which  the  good  anesthetist  will  never  rcich. 

The  excitement  of  the  initi;tl  stage,  in  which  the  patient  st^ 
or  talks  at  tanilom,  i*  followed  by  1on>  of  consciousness,  but  1 
Hexes  arc  active,  the  pulse  is  full  and  bounding,  the  pupils  n 
to  light,  the  e>'cli<I  resents  the  coTwa.\  VsMiJcv,  "Jost  <!cicv'v*  ^ 
tbe  face  Is  flushed,  and  the  \«ea,\\u\\it  A'^V  *-'^^  t':?e^'^  • 
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Beware  at  this  time  of  sudden  blanchiog  of  the  face,  of  dilated 
pupils,  of  weakened  pulse,  or  disturbed  breathing.  If  these  symp- 
toms arise,  withdraw  the  anesthetic  and  prepare  for  artificial  respita- 
tion.  The  patient  is  not  ready  for  the  operation  and  yet  he  may  die 
in  tliis  stage. 

PaUor  and  dilated  pupils  often  precede  vomiting,  but  when  the 
pulse  and  respiration  are  good,  the  nausea  is  to  be  quieted  by  more 
chloroform. 

When  the  reflexes  are  finally  abolished,  the  pulse  should  be  full, 
thou^  perhaps  a  little  slowed,  the  respiration  quiet  and  regular, 
the  pupils  slightly  contracted,  and  the  face  moderately  pale.  Any 
marked  deviation  from  this  standard  during  the  operation  b  a 
matter  for  concern. 

Weak  heart  action,  uncertain  respiration,  dilated  pupils,  deep 
pallor  or  cyanosis,  mean  approaching  paralysis  of  the  automatic 
centers  governing  the  circulation  and  respiration,  and  the  anesthetic 
must  be  withdrawn  until  the  symptoms  improve  under  measures 
employed  to  stimulate. 

In  the  case  of  the  average  adult,  one  and  one-half  to  two  ounces 
should  be  sufficient  for  the  first  hour  and  much  less  subsequently. 
Children  and  the  debilitated  require  less. 

Ether  has  the  disadvantages  in  emergency  work  that  it  is  danger- 
ous to  use  near  a  light  or  fire,  and  that  its  administration  is  a  little 
more  complicated^  but,  beyond  that,  its  anesthesia  is  never  at- 
tended by  sudden  death  in  the  early  stages,  as  is  that  of  chloroform. 
It  is  followed  by  less  shock  after  abdominal  operations  or  other  pro- 
longed intervention.  Bronchial  affections  are  its  chief  counter- 
indications. 

Ether  may  be  administered  by  the  drop  method  using  the  same 
mask  as  for  chloroform  (Fig.  2)  and  the  same  general  method  (Fig. 
3).  Or  an  inhaler  may  be  fashioned  out  of  a  newspaper  rolled  into 
a  cone,  cotton  or  gauze  fastened  in  its  ape.x,  on  which  the  ether 
is  poured.  Begin  with  a  drachm;  let  the  patient  get  accustomed 
gradually  to  the  ether,  diluting  it  well  with  air  by  holding  the  inhaler 
an  inch  or  so  from  Ihe  face  and  gradiiallj'  apjjroaching.  In  that  way, 
the  feeling  of  suffocation  is  avoidtd.  As  the  patient  approaches 
unconsciousness,   hold   the   mask   closely   so   as  to  shut  out  the 
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air,  and  Ihe  stage  of  anealhesia  will  be  quickly  reached    without 
exfilcment. 


Fig-  3- — AdmmliirAlion  of  echer  by  th«  drjp  fn^Ibod,    Mi<k.  with  and  irithout  feEiiu*c  , 
coverinic    Applianot  loi  rcsuUting  t)»w,  unniutchcd,  to  tight  oC  clhn  can.  J 

I 

It  one  proceeds  timidly  at  this  stage,  the  anesthesia  will  be  hard 
to  obtain  and  much  more  ether  will  be  ret|uire<t.     Once  the  reflexeg 


PK.  3. — Adminulracioa  of  ether.    AptiHunCD  n«BlBtiii(  Sow  aitochtd  to  u 

are  abolished,  use  small  quantities,  Cre<\\w\^vVj  ^\(^"«ji.   ^^t«. ' 
dcni  most  to  be  feared  \s  fei^otor^  ^oiaH-jm, 
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Tbc  signs  indUaiing  the  f»\'on:ible  progress  of  ether  a 
during  the  opcralion  arc:  pulse  full  aod  regular;  respiration 
slightly  snoriiigi  (ace  flushed;  and  puptU  slightly  dilated. 
is  the  signal  for  more  oxj'gen.  Any  disturbance  of  the  re 
demands  immediate  attention.  Occasionally  patients 
found  who  do  not  take  ether  well,  but  who  will  take  chloroft 
out  the  least  untoward  effect. 

TREATMENT  OF  THE  ACCIDENTS  OF  ANESTl 

Certain  measures  arc  recommended  as  forestalling  the 
of  anesthesia;  though  they  arc,  as  a  rule,  more  appropria 
general  surgery  of  hospitals. 

A  preliminary  gastric  lavage  will  save  embarrassment  i 
cases.  In  fact,  this  should  be  an  invariable  rule,  when  c 
lo  operate  on  patients  who  have  eaten  only  a  short  time  pi 
A  preliminary  subcutaneous  injection  of  nornuil  salt  soli 
sustain  the  iHtlient  in  the  cases  of  anemia  and  grave  septic 

Many  surgeons  precede  a  chloroform  anesthesia  by  hy 
injection  of  moriihini;  or  strychnine,  or  of  morphine  and 
thirty  minutes  l>cforc  the  anesthesia.  This  is  desirable  esp 
operations  on  regions  in  whidi  the  reflexes  are  more  active, 
is  scarcely  a  doubt  that  some  of  the  circulatory  disturban 
chloroform  are  reflected  from  the  field  of  operation.  This 
the  testicle,  the  spermatic  cord,  the  anus,  and  the  periloncui 
of  these  methods  lessens  tlie  anesthetist's  responsibility  an 
watch  every  point. 

If  the  circulation  grows  weak,  the  pulse  small,  rapid, 
sible,  due  to  the  effect  of  the  anesthetic  agent  and  not  to 
hemorrhage,  withdraw  the  agent  and  lower  the  head,  dra 
tongue  and  begin  artificial  respiration,  and  the  danger 
soon  passed. 

Hypodermic  injection  uf  stlmulanU,  such  as  strychnia  ( 
atcd  oi!  often  do  good  under  these  circumstances;  bu 
circulation  is  paralyzed  and  syncope  has  supcr\'cned,  i 
illusory.  Do  not  waste  time  preparing  liicni,  though  a 
may  do  so;  but  proceed  to  m*ke  tliYthmic  tratiitm  oti 
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and  artilidal  respiration,  bolh  being  carried  otii  mulhodicaUy.  U> 
an  assistant  is  at  hand,  carry  out  the  two  measures  simultaneously;^! 
otherwise,  try  the  tongue  Iractioii  first,  or  at  least  get  it  puUcd  outi 
well.  Traction  of  the  tongue  to  do  good,  must  be  rhythniic.  ThC' 
tongue  must  be  caught  up  carefully  with  forceps  and  no  force  must! 
be  used.  Often  the  tongue  is  seriously  injured  by  the  feverish  pulUj 
of  the  agitated  operator,  who  has  quite  forgotten  that  the  maneuver^ 
is  effectual  only  when  rhythmic. 
The  artificial  respiraiion  must  likewise  \ic  Hiythniic.  | 

Grasp  the  patient's  elbows  and  draw  them  gently  and  steadQy' 
upward  until  they  meet  above  the  head.  The  pectoral  muscles  are 
put  upon  the  .stretch  and  the  chest  expanded  and  inspiration  proH 
duccd.    At  the  same  Ume  the  tongue  is  drawn  outward  (Fig.  4). 
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Pm.  4.~-4ta«eof  implntlfln.     Toacu< 


. .  uiovemein.    (jlnrarL)' 


The  arms  are  next  brought  with  a  steady  movement  to  the  chest 
wail  and  the  diaphragm  compressed.  (Stage  of  expiration.)  At: 
the  same  time,  the  tongue  is  permilled  to  retract  (Fig.  s).  1 

These  movements  are  to  be  repealed  at  the  rate  of  about  twenty 
per  minute  and  should  be  persisted  in  without  intermis-sion  for  at 
least  a  half  hour  before  giving  up  hope  of  resuscitation. 

Direct  compression  of  the  heart  is  a  procedure  of  real  value  and  it 
may  often  be  readily  managed  through  the  abdominal  walls.  In  the 
case  of  alxlombal  operations,  the  hand  may  be  passed  up  to  the 
diaphragm  and  tlie  heart  seized  and  kneaded  in  tha.tTOaw.-WK. 

The  wmiling  o/fer  oHCitJiesio  \i  ciVVc^  VtwiWsKWHMi  ■*»*». "■«. -*»»* 
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in  direct  ratio  to  the  amount  of  the  agent  used.  Every  effort  should 
be  made  to  hasten  its  elimination  from  the  blood  by  keeping  the  skin 
warm  and  active,  and  helping  the  kidneys  with  saline  enemata. 
These  enemata  also  diminish  thirst.  Warm  soda  water  dnmk  freely 
helps  to  wash  out  the  stomach  and  thus  hastens  relief  of  active  vomit- 
ing. Five  to  fifteen  drops  of  aromatic  spirits  of  ammonia  hypo- 
dermically,  or,  well  diluted,  by  mouth,  often  does  good.  Both 
these  agents  probably  do  good  by  relieving  acidosis  which  u  a  large 
factor  in  producing  post-anesthetic  troubles. 


PlO.  S. — SUgc  o(  eipiration.     Tongue  permEttcd  to  drop  back  in  mouth.     (Sltitart.) 

If  there  are  evidences  of  beginning  acute  gastric  dilatation,  gastric 
lavage  must  be  used  early. 

Other  forms  of  general  anesthesia  will  not  often  be  of  service  in 
emergency  practice  for  obvious  reasons,  however  valuable  they  may 
otherwise  be.  It  is  hardly  necessary,  therefore,  to  consider  nitrous 
oxide  or  ethyl  chloride  and  their  congeners;  or  general  anesthesia  by 
way  of  the  rectum,  which  promises  to  be  of  value  in  operations  on 
the  face,  mouth,  neck,  and  thorax;  or  hedonal  and  ether  intraven- 
ously which  has  been  the  subject  of  good  reports. 

LOCAL  ANESTHESIA 

The  doctor,  isolated  and  without  assistants,  will  many  times  find 
aid  and  comfort  in  local  anesthesia  by  hypodermic  injection;  but 
to  be  efficient,  it  must  be  properly  induced.     A  definite  technic  must 
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be  foUowcci.  Either  cocaine  or  slovainc  may  be  used,  the  latter 
safer,  lh«  (ormer  slightly  more  active,  the  two  used  alike.  Having 
determined  tic  line  of  incision,  pinch  up  a  fold  of  skin  (Fig.  6), 
introduce  the  needle  at  one  end  of  tlie  line  and  push  it  into  the  akin, 
but  not  through  the  skin.    The  injection  is  intradermal  (Fig.  7). 


Flc  0. — Loail  •nHthMu:  rmUuhI  of  inUoducing  amiII*.     (Vmd.) 

As  the  needle  is  steadily  advanced,  the  syringe  is  emptied  slowly, 
and  the  line  ot  injection  is  indicated  by  the  formation  of  a  wheal. 
When  the  needle  has  entered  its  length,  it  is  reintroduced  in  the  same 
line  and  in  advance  of  the  previous  puncture,  but  within  the  area 
already  anesthetixerl.  In  this  way,  only  the  first  puncture  is  felt. 
When  the  line  of  incision  has  been  infiltrated  in  this  manner  througli- 


*    - 

Pia.  7. — L««l  annthHia;   Ihs  nixdla   dnra   nnt   pta«lr«ig   Ott   whalf 
Ihickiim  aS  ikin;  "iiilo-dwiiiie"  Injwlioii.     (Vno.) 

out  its  entire  length,  it  will  be  completely  insensitive  after  a  wait  of 
one  to  two  minutes.  The  width  of  the  zone  of  anesthesia  will  de- 
pend upon  the  rale  of  movement  of  the  needle  through  the  skin 
(Figs.  8, 9).  It  need  hardly  be  said  that  the  needle  and  solution  TOuaA. 
mlways  be  sterile.    It  isbcltct  tov^Mx  Vw;.'M3N>a>^^'»a>.Ss*» 


■ak»^«. 
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dish  or  gUsA,  mlher  tiian  to  aspirate  it  from  the  bottle.  The  air 
must  be  forced  out  before  the  needle  is  introduced;  care  must  be 
taken  not  to  throw  the  injection  into  a  vein. 

When  an  area,  rather  than  a  line,  is  to  be  Infiltiated,  as  in  case 
some  dissection  is  anlidpated,  Schleich's  method  is  better,  in  which 
the  needle  is  plunged  directly  into  itie  tissues  and  a  sufficient  quan* 


Pic  >. — Local  uie4lhHiii;  tha 
■ma  ot  infilmtiuii  ii  (uhdic 
when  th*  BM<4«  H  fiathwl  ivr- 
wu4      wul      unpiicil      nfndly. 


Flii.  u. — Locia  juicalhwia;  Ihc 
nma  it  brotil  whin  Ibe  ntedle  i> 
intrndiioid  ilowly.     (IV-m.) 


U^  of  the  solution  discharged  to  raise  a  wheal.     The  needle  is  then 
reintroduced  alongside  die  wheal  for  another  injection.    The  anes- 
thesia may  be  renewed  from  time  lo  time  during  the  operation. 
Sdileich'H  formula  is  as  follow'': 


NO.  I,  srsoNo. 


Cocain.  hydrcichlar., 
Morphiii.  hyifroclJor., 
.Sndii  chlnrid)., 
Ai,  (IcslilUt., 


HO.   1.  NORM  A  U 


Couiii-  faydiochlor., 
&loT|>hio.  hydrocfalor.. 
Sodii  clituridi., 
Af|.  dmiillal., 


ft.  HI. 
gr.  *». 
Br.  iii. 
!J  iii,  5  ii»- 


gr.  iM. 
r-H- 
gt.  iii. 
3  iiiu- 


Two  tit  llirve  drops  of  a  50  per  cenL  soluluiii  of  carliolic  nciil  tn^ 
be  added  to  preserve.  The  solution  must  be  kept  cool.  Twenty- 
five  Byiingefuls  of  Number  i,  fifty  syringeful»  of  Number  2,  and 
500  of  Number  3,  may  be  uwd  without  danger.  Novecaine  in  H 
per  cent,  wilulions  U,  we  think,  even  Ijcltcr  than  Schleicb's  solu- 


Flo.   to.— TliB  DnsN    may    be  »iiw 
Ihttlaed  t-r  a  dm)af  MJMtlon  at  it* 


Ftr,-  II- — Cor<iiil«l«  anaiOwin  dJ  fin- 
gtr  inducvd  by  dccft  injMtioiu  on  wch 
■idi.  The  upper  iinil  la*«  uhiIIf. 
nproHil  Ika  prUnarr  dmiw  injcctiaii*. 
(VfSH.) 


tion.  thouRh  in  equal  ([uantitira  slightly  more  dangerous.  How- 
ever, smaller  quantities  are  requirerf. 

The  patient  shouM  not  be  permitted  to  sit  up  durinn  the  anes- 
thesia if  cocaine  is  used,  for  it  expose*  iiim  to  (he  risk  of  heart 
failure.  It  is  safer  l«  keep  him  recumbent  for  a  half  hour  or  so  alter 
the  operation. 

If  a  finRcr  or  toe  is  to  he  amputated,  first  make  an  ancstheUc 
ring  involving  the  skin  only  (Flft.  to\,^w\l'^\Vw  v\i^'.iv^v^'^««^ 
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SPINAL  ANESTHESIA 


Spinal  anesthesia  with  stovaine  can  only  very  rarely  be  of  use  to 
the  general  practitioner  in  emergency  work,  although  it  is  of  value 
under  certain  circumstances.  It  is  of  special  use  in  operations  in- 
volving the  anal  and  perineal  regions.  By  this  method  the  heart 
and  lungs  are  not  dangerously  affected.  It  is  a  solace  to  those  pa- 
tients whose  dread  of  a  general  anesthesia  is  greater  than  their  dread 
of  death,  and  who  will  refuse  operations  of  absolute  necessity  rather 
than  take  ether  or  chloroform.  The  most  definite  contra-indica- 
tion  is  uncertainty  of  asepsis,  since  the  chief  danger  of  the  procedure 
is  meningitis.  It  should  not  be  used  in  the  young,  in  advanced 
arterio-sclerosis,  in  cases  of  septicemia,  or  central  nervous  disease. 
The  average  duration  of  the  analgesia  thus  produced  is  one  hour. 
The  effects  are  fairly  uniform;  the  chief  after-effects  are  headache 
and  nausea.  One  of  the  author's  patients,  operated  for  hernia 
under  spinal  anesthesia  complained  for  several  months  of  loss  of 
sensation  in  the  penis  and  rectum,  though  not  materially  interfering 
with  the  functions  of  either.  The  preparation  employed  by  the 
author  is  that  of  Chaput:  stovaine,  lo  gr.;  sodii  chloridi,  lo  gr.; 
distilled  water,  i  c.c.  This  is  put  up  in  hermetically  sealed  am- 
poules, each  containing  i  c.c.  of  the  solution,  which  is  sufficient  for 
an  injection.  Bier  regards  cocaine  as  the  most  dangerous  and 
tropacocaine  the  safest,  and  this  latter  he  employs  in  doses  of  ?4 
to  I  grain.  The  syringe  employed  must  be  easily  sterilized  and 
with  a  capacity  of  at  least  2  c.c.  A  long  platinum  needle  is  best. 
A  special  glass  syringe  with  needle  for  this  injection  can  be  readily 
secured. 

Technic. — The  patient's  back,  the  instruments,  the  solution,  the 
operator's  hands,  are  duly  prepared.  The  needle  is  attached  to  the 
syringe  and  the  contents  of  an  ampoule  aspirated  and  the  needle 
detached.  The  patient  sits  bending  forward  lo  make  the  lumbar 
spines  more  prominent  and  to  enlarge  the  intervertebral  foramen 
which  is  to  be  traversed  by  the  needle.  Locate  the  iliac  crests  and 
mark  their  position  wilh  the  finger  nails.  The  line  connecting  the 
highest  points  of  the  iliac  crests  intersects  the  fourth  lumbar  spine 
'he  tip  of  which  is  next  to  be  located  in  the  middle  line.     The  tip  of 
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thf  next  spine  above  the  tliird  is  now  markeil  and  between  Uic*e 
two  points  the  puncture  is  made.  Hold  the  left  index  finger  on  the 
third  lumhar  spine.  Hold  ihe  unallarhed  needle  in  the  right 
hand,  and  enter  its  point  just  below  the  third  lumbar  spine  a  little 
to  ihe  right  of  the  middle  line,  and  push  it  slightly  upward  and  in- 
ward at  an  angle  sufficient  to  meet  the  spinal  membranes  in  the 
middle  line.  Pushing  the  newllc  steadily  upward  and  inward,  it 
can  befell  to  reach  the  resisting  ligamcntumsubSava and, finally,  the 
puncture  of  the  membranes  is  announced  by  Ihe  flow  of  spinal  fluid 
from  the  ne«dlc.  Hold  the  finger  over  the  outlet  until  the  syringe 
can  be  attached;  tJien  let  sufficient  fluid  run  in  the  syringe  to  make 
3  C-c;  in  other  words,  make  a  mixture  in  the  syringe  containing 
equal  parts  of  slovaine  solution  and  spinal  fluid.  The  dear  spinal 
fluid  becomes  milky  on  meeting  the  anesthetic  solution.  Now 
slowly  inject  the  mixture,  and  when  the  syringe  U  emptied,  with- 
draw the  needle  with  a  rapid  movement  and  seal  the  puncture 
with  collodion.     It  will  require  no  further  attention. 

Have  Ihe  patient  lie  down  and  now  prepare  for  the  operation. 
In  ten  to  fifteen  minutes  the  anesthesia  begins.  The  patient 
complains  of  a  pricking  wensation  in  ihe  feet  and  numbness  in  the 
legs.  A  pinch  or  a  pin  prick  will  be  felt  but  will  not  be  painful.  If 
the  pain  becomes  loo  severe  in  the  course  of  the  operation,  a  little 
chloroform  or  ether  can  be  employed.  U  the  anesthetic  zone  does 
not  extend  high  enough,  incline  the  body  slightly,  head  downward. 
During  the  operation  the  patient's  face  is  Ukcly  to  be  congested  and 
his  bead  will  throb.  Afterward  there  is  likely  to  be  a  severe  head- 
ache for  a  little  while  and  perhaps  some  nausea. 

The  site  of  puni'lure  may  be  numbed  with  cocaine,  so  that  the 
^inal  injection  is  painless.  If  the  point  of  the  needle  engages 
:||ttinst  the  vertebra,  withdraw  nlighlly  and  change  the  direction 
u  the  judgment  dictates.  The  most  common  mistake  is  in  di- 
recting the  needle  too  much  upward.  Only  very  rarely  will  one  fail 
to  reach  the  spinal  canal  if  the  landmarks  arc  well  defined. 

Jonnesco  ha.s  i>cen  llie  great  advocate  of  this  form  of  anesthesia 
and  reports  its  use  in  1500  cases.    He  believes  now  more  than  ever 
that  unlike  ether  and  chloroform  llvei^  \s,  ■ft'i 'Ltt\\\\'*^\v&Aai^»*^  ^i''*^ 
that  it  U  the  aiKsthexk  o\  \W  Wvm.i.    v^^^^es^i  v^t&v^.^v.v-^^'^'^- 
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Murphy  referring  to  this  and  other  ot  Uie  newer (ormsofiiiiL-stl 
wiaclj'  suggests  that  considering  the  safety  and  simplicity  oi 
cthvr  drop  method  the  mass  of  the  profession  should  await  h 
experiences  by  those  who  originate  and  arc  best  fitted  to  work 
the  destiny  o(  tliese  newer  forms.  (Practical  Medical  S< 
Vol.  II,  1914.) 
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CHAPTER  IV 


SUTURES;  METHODS,  AND  MATERIALS 

Sutures  are  applied  fur  the  purpose  o(  maintaining  the  coapta- 

oi  divided  structures.    This  is  necessary  to  facilitate  repair 

[«nd  restore  function.     Suturing  serves  the  uddilional  purpose  of 

<  checking  hcmorrhaxe  from  the  smaller  vessels.    There  is  no  part 

of  the  surgeon's  technic  that  deserves  more  attention  than  the  sc- 

kctioD  and  use  of  sutures.     It  is  of  special  importance  to  the  emer> 

gency  soigeon  who  faces  infection  in  eveiy  direction.     His  suturing, 

however,  he  may  absolutely  control  and  make  aseptic,  and  this 

RlAy  be  the  only  difference  between  success  and  failure. 

Various  maUriaii  are  used,  some  quite  commonly,  otliern  rarely 

^kad  for  »  certain  purpose;  calgut,  silk,  silkworm-gut,  silver  wire, 

Vicangaroo  tendon,  and  horsehair.    The  three  first  named  will  meet 

Hall  the  re<|uirements  of  the  emergency  surgeon. 

^1    No  materia)  is  available  which  does  not  have  a  certain  strength 

and  which  cannot  be  made  aseptic.     For  emergencj-  work,  these 

materials  must   be  already  prepared.    The  creation  of  a  proper 

suture  from  the  raw  material  is  a  matter  of  time  and  care. 

The  general  practitioner  will  do  better  to  buy  his  sutures  pr*-^ 
pared  in  form  available  for  immediate  iwc,  being  first  assured  that 
they  come  from  a  reliable  source  and  arc  put  up  in  a  manner  to 
keep  them  sterile.  M\irh  >uture  material  on  the  market  ha&  neither 
of  these  qualifications. 
^B  Stik  lia«  (lie  advantage  of  lending  itself  to  emergency  steriliza- 
^'tioo  by  boiling  and  immersion  in  an  antiseptic  solution,  nor  is  it 
leadlily  contaminated  when  once  sterile;  but  it  should  not  be  boiled 
■in  soda  solution,  which  makes  it  brittle.  It  has  ihc  disadvantage 
lof  not  being  at)«orhal>le.  It  may  be  used  in  buned  sutures,  but  its 
^usefulness  in  that  respect  grows  more  and  more  limited  as  the  art 
sterilization  and  preservation  of  catgut  improves.     It  may  be 
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used  in  interrupted  skin  sutures,  suture  of  nerves,  of  tendon,  and  of 
tlie  intestine,  but  muscular  tissues  do  not  tolerate  it. 

Catgut  is  the  ideal  material  for  the  buried  suture.  The  chromi- 
cized  gut  has  ample  strength  and  is  so  prepared  as  to  resist  absorp- 
tion in  a  certain  tissue  for  an  approximate  time;  but  it  should  be  re- 
membered that  occasionally  chromicized  gut  becomes  practically 
unabsorbable  and,  acting  as  a  forugn  body,  gives  rise  to  persistent 
sinuses.  With  a  little  attention  to  this  detail,  a  suture  may  be 
selected  which  will  resist  absorption  until  repair  is  complete.  Plain 
catgut  can  be  used  in  those  tissues  only  which  rapidly  unite.  It  is 
ideal  for  suturing  the  peritoneum  and  for  ligating  vessels  except  the 
very  large  ones.  It  is  very  easily  contaminated.  Where  there  is 
pus  it  should  never  be  used  as  a  buried  suture.  The  three  qualities 
which  the  catgut  suture  must  possess  are:  sterility,  tensile  strength, 
and  absorbability.  If  a  certain  brand  of  catgut  produces  slitch- 
abscess  persistently;  if,  properly  used,  it  still  breaks  inopportunely; 
if  it  refuses  to  be  absorbed,  then  there  is  something  wrong  with  its 
manufacture.  The  occasional  surgeon  lacking  opportunity  to  test 
all  the  brands,  must  therefore  fall  back  upon  the  manufacturer's 
reputation  and  guarantee.  Absorption  of  catgut  occurs  in  this 
manner:  at  first  the  fibers  untwirl  and  grow  loose  and  finally  become 
pulpy  at  which  stage  the  suture  has  no  tensile  strength  and  is  a 
foreign  body  which  is  gradually  replaced  by  connective  tissue,  a 
process  which  is  sometimes  exceedingly  slow.  Even  sterile  catgut 
once  degenerated  into  a  gelatinous  compound  becomes  a  nidus 
for  bacterial  growth.  Absorbability  is  therefore  as  important  as 
sterility. 

Watery  solutions  and  certain  chemicals  as  bichloride  render  cat- 
gut brittle  and  weak. 

Silkworm-gut  is  very  strong,  non-elastic,  non-absorbable,  readily 
sterilized,  and  is  much  employed  where  the  wound  is  large  and  deep 
and  the  tissues  tend  strongly  to  spread  apart.  Most  surgeons  employ 
it  to  suture  the  skin  and  fascia  after  laparotomy.  It  should  be 
kept  in  various  sizes. 

The  pagenskcher  celluloid  linen  is  in  high  favor  with  some  sur- 
geons; il  is  more  flesiblc  than  silkworm-gut  and  absorbs  moisture 

'thout  softening. 


Pio.  1 1 .  — The  cjuilted  •alBrv, 


HIE  CONTINUOUS  SUTOKE 

Till;  methods  o(  suturing  adapted  to  emergency  surgery  are  the 
interrupted  stilure  and  the  conltnuous  suture.    Others  (Ktasionally 
I  employed  in  general  surgery  arc  the  quilled,  ihe  (juiltcd  (Fig,  la), 
'  the  Iwislcd,  and  the  button  sutures. 

The  contiouous  suture  is  used  in  aseptic 

j  wounds  only.    'I'heiclure,  accidental  wounds 

I  will  only,  on  rare  occasions,  permit  its  em- 

ploymenl.     It  has  the  advantage  of  bdng 

_  very  rapidly  applied,  but  is  less  sure  than 

H  the  interrupted  suture.     A  little  practice  is 

essential,  for  it  is  not  altogether  easy.     lis 

•success  depends  largely  upon  the  assistant. 
This  is  the  mode  of  making  the  con- 
tinuous suture:  Commence  by  passing  the 
suture  at   the  upper  angle  of  the  wound. 

!  Make  three  successive  knots.    Two  arc  sufficient  (or  catgut.    The 
Flhort  thread   is  caught  in  forceps  and  retained  till  the  suture  Li 

completed,  at  which  Umc  it  i»  cut  off 
cloee  to  the  knot  (Fig.  13). 

The  needle  traverses,  successively  and 
obliquely,  first  the  one  lip  of  the  wound 
and  then  the  other;  each  time  the  assist- 
ant seizes  the  thread  at  the  |«>int  of 
tmrrgencc,  and  holds  it  tightly  until  the 
surgeon  makei  a  new  point  of  emergence, 
when  the  assistant  takes  a  new  hold. 
In  lhi$  manner,  the  ten:^ion  of  Uie  suture 
i»  made  absolutely  uniform. 

The  mode  of  arretl  of  the  continuous 

suture    is    imporlanl.     In    making    the 

terminal  knot,  the  suture  must  not  be 

!«.— Mdhod  o[  mikiDg  ■  allowed  to  relax.     I'o  accomplish  this, 

e««ii™™  .ut«™.   *■■'•'»«•  the  surgeon  slips  the  index  finger  in  the 

Mtdk  w>  paBd  *«>ia.    o'(aa.»     last  loop  in.ileud  of  pulling  the  thrcaa  all 

1  the  way  through,  as  was  done  with  all 

phe  others.     Traction  with   this  finger  holds  the  line  of  suture 

tiglit  while  the  terminal  thread  on  the  one  side  is  knotted  three 

-  times  with  this  loop  on  the  other  ^dc  (Figs.  14,  15). 
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Pic  ij. — Completing  the 
continuous  suture;  holding 
the  suture  tight  with  finger 
throuah  ^o<ip  while  eetting 
ready  to  tie.      {Vtau.) 


Fig.  15, — Method  of  ty-  Pig.  ifi, — Continuous  su- 
ing completed  continuous  ture  interrupted  in  its  course 
auture.     (V^fsuO  (Ilartmann.) 


Fio.  n. — Method  of 

intciTuplJnfl     the     con- 

tinuoEis     :%uturc     in     it^ 

■'ur^it,      Necille  passed 

ck   under   lost    loop. 

'rrjH.) 


Fid,  la.— The 
needle  has  been 
p:isscil  through  iha 
loop  which  bdfflwn 
down  tight  and  the 
suture  proceed^  as 


Fig.    10. —  Method  of  passing  deep  inter- 
rupted sutures.      {Veau.) 


THE  INTERRUPTED  SOTDKS 


If  the  continuous  suture  is  long,  its  stability  is  insured  by  crosrio 
the  threafl»  a.t  tlie  middle  of  the  line  of  suture  (Fij;.  i6).  Th 
suture  is  thus  interrupted  at  its  middle  in  this  mitnoer:  the  needle  ll 


FiC  K>. — Tying  Inlemipted  nturBt. 
PoRSpi  •vBitinii  Ii|M  of  wimnrl  lo  tr- 
Cui*  eaaptatlon.     (Cna). 


Fic  «i,— MaUiod     ot     panlng 
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limply  pusscd  buck  under  the  last  loop,  at  the  time  can  beinf  t«ka 
that  the  suture  docs  not  slip.  I'he  succeeding  steps  are  the  saim 
as  before  {Figs.  17,  18).  The  suture 
compkted,  the  looae  ends  are  cut  off 
close  to  the  knot. 

The  iotemipted  suture  is  generally 
employed  in  suturing  the  skin,  and 
may  be  of  &Uk,  ulkworm-^ut,  silver, 
etc  It  must  not  be  absorbable. 
These  sutures  may  be  placed  deeply 
or  superficially,  in  the  one  case  where 
there  i»  much  tendon,  in  the  other 
for  mere  approximation.  The  dcq> 
sutures  arc  placed  two  or  three  cen- 
timeters apart. 

The  needle  is  entered  one  centimeter  from  the  eds^^  »kA.  ^'s«a.'S 
tlie  same  ilislantc  ttoro  the  o\Wi  »4t.    'Vow  >;!(v\'S>A\'*>.  '^■w*^ 


PlU. 


U^tmil^a. 


Ht»w>HtA,A 


St.— Suldna  miut  nul  ba  Ijfl 

MO  tight.    (W«W«J  ' 


through  most  of  its  extent  (Fig.  19).    None  is  tied  until  all  are 

passed.    The  lips  of  the  wound  are  brought  together  as  the  knots 

are  tied  (fig.  30). 
A  few  superiicial  citgut  sutures  may  lie  necessary  if  the  deep 

suture?  do  not  complcltly  approximate.    Tht-}-  an-  passed  through 

the  Ifaickness  of  Uic  skin  alone  and  very  close  to  the  edge  of  the  wound 

(Fig.ai). 
No  knot  should  lie  drawn  too  light.     It  may  interrupt  the  drcu- 

lation  and  defeat  repair.    The  knot  should  be  made  to  one  side  of, 
■  I         and  nul  over  the  wound  (Fig.  is). 

^^K        1  ^  If  all  goes  well,  the  sutures  may  be  removtd 

^^V        JL  toward  tlie  eighth  day.     Remaining  too  long, 

W         Jfi\  \      ^^y  favor  infection. 

I  r      Vi         i\         MelhodiofJiemyvingSulHTes.Sdzetimloap 

I         U         |U  _Jl    with  a  dissecting  forceps  held  in  the  left  hand. 

I        ■  i  J    With   a   pointed    scissors    divide   the  thread 

I        H         "J        il-1    close  to  the  skin,  being  careful  not  to  cut  be- 

■  B~~Zl/         «"?    t*een  the  knot  and  the  forceps,  else  one  will 
I         ^        /        yM     be  trying  to  pull  the  knot  tlirough  the  skin. 

■  %     /        /   1  Suppose,  in  spite  of  care,  infection  occurs. 

T  \f         '     \      The  temperature  reaches  loo'j"  on  the  follow- 

ing day.  On  the  second  day  following,  it  is  a 
little  higher.  Upon  removal  of  the  dressing, 
the  skin  around  the  wound  is  found  to  be 
reddened  and  swollen.     Remove  two  or  three 

»n.i  of  the  middle  sutures  at  once.  Secure  drain- 
age and  use  a  wet  dressing.  This  will  usually 
check  the  infective  process  and  pus  formation. 

The  subculkular  iuliirv  is  of  great  service  in  aseptic  operative 
wounds,  wherever  it  is  especially  desired  to  prevent  a  smr.  It  is 
made  in  this  manner: 

Introduce  a  small  needle  threaded  with  No.  r  catgut,  }4 
inch  above  the  upper  angle  of  the  wound,  and  let  it  penetrate  the 
skin  and  emerge  exactly  at  the  upper  angle.  It  next  penetrates 
the  fact  of  the  skin  incision,  taking  a  bite  first  on  one  side  and  then 
on  the  other  exactly  opposite  (Fig.  23),  At  the  end,  the  needle 
traverses  the  skin  at  the  lower  angle  of  the  wound  in  the  same 


f         t 

Pig,  aj-  Pic,  ^4. 

The  subcuticular  luiurv: 

tighUnisg.     {Vnn.) 
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manner  as  it  entered  at  the  upper  angle;  the  sutures  are  then 
tightened  (Fig.  34)  until  the  edges  of  the  wound  are  exactly  coapted. 
The  ends  are  secured  from  slipping  either  by  knotting  or  by  pasting 
them  down  with  collodion  or  adhesive  plaster.  If  the  thread  is  not 
absorbed,  it  may  be  removed  about  the  sixth  day  by  clipping  one 
end  dose  to  the  skin  and  then  gently  drawing  it  from  the  other 
end. 

Cannaday  uses  pagenstecher  linen  and  after  starting  the  suture 
secures  the  loose  end  by  a  half  bow  knot.  The  terminal  thread  is 
secured  in  the  same  way  and  slipping  or  loosening  is  thus  prevented. 


CHAPTER  V 
DRAINAGB 

Drainage  may  justly  be  regarded  as  a  matter  of  antisepsis.  It 
prevents  sepsis  by  creating  a  current  which  moves  away  from  the 
wound,  and  by  depriving  the  bacteria  of  their  chief  pabulum — the 
wound  exudates.  Drainage  facihtates  repair  by  relieving  tension. 
In  the  same  manner  it  relieves  pain.  But  when  these  points  are 
made  the  whole  is  said,  for  drainage  is  by  no  means  an  unmixed 
good.  On  the  contrary,  it  is  a  necessary  evil  and  for  these  reasons: 
in  reality  it  is  a  foreign  body;  it  necessitates  frequent  renewal  of 
dressings;  it  may  injure  granulations;  it  keeps  the  wound  open  and 
delays  healing;  in  the  abdominal  cavity  it  sometimes  predisposes  to 
fistula,  hernia,  and  intestinal  obstruction.  Nor  is  the  profession  by 
any  means  of  one  mind  regarding  the  indications  and  centra-in- 
dications. It  is  a  matter  in  which  one  cannot  be  dogmatic.  The 
rule  of  practice  must  of  necessity  vary  with  the  patient,  the 
operator,  and  the  environment. 

The  emergency  surgeon,  the  general  practitioner,  will  more  often 
drain  than  the  hospital  surgeon  in  formal  operations.  And  this 
leads  to  the  fundamental  principles  involved. 

Aseptic  wounds,  as  a  rule,  do  not  require  drainage. 

Infected  wounds  or  those  suspected  should  always  be  drained,  for 
infection  of  any  kind  demands  an  outlet. 

Accidental  wounds  are  presumed  to  be  infected,  whereas  operative 
wounds  are  presumed  to  be  aseptic. 

As  an  exception  to  the  rule  that  aseptic  wounds  do  not  require 
drainage,  note  that  those  in  which  there  is  of  necessity  much  post- 
operative oozing  do  belter  with  temporary  drainage.  Examples: 
large  amputation  stumps,  and  breast  amputations. 

Suspected  wounds  are  not  drained  after  the  third  day,  if  infection 
has  not  made  its  appearance  nor  seems  likely  to  develop. 

Infections  arc  drained  as  long  as  there  are  any  discharges. 

3» 
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The  means  of  drainage  in  emcrgpncy  practice  arc  three:  tubes, 
gauze,  and  open  wounds;  or  combinations  of  ihe  Vhia: 

Rubber  tubes,  Iht  larger  the  better  in  proportion  to  the  infected 
cavity,  arc  the  best  means  of  draining  large  cavities,  and  are  tlie 
»olc  means  of  draining  abscess  cavities  and  large  infectione.  llic)' 
should  be  fenestrated,  and  may  be  improvised_from  rubber  cathelera. 
Wherever  used,  they  must  be  cut  ofl  close  to  the  surface  and,  in  the 
case  of  cavities,  must  be  anchored  by  suture  or  safety  pins. 

Caice.— Plain  sterile  gauze,  which  drains  by  capillarity,  is  an 
effident  means  of  removing  exu<tates,  such  as  serum  and  blood.  It 
has  the  additional  advantage  that  in  appropriate  cases  it  may  be  at 
the  same  time  employed  for  hemostasis.  It  has  the  disadvantage 
lhat_it  soon  ceases  to  drain,  acquires  adhesions,  and  is  painful  to 
remove. 

■  Tubal__and  capillary  drainage  arc  advantageously  combined  in  the 
"gauze  wick"  and  "cigarette  drain."  A  "gauze  wick"  drain  i-s 
made  by  splitting  a  tube  of  the  required  length  and  lilting  it  loosely 
with  a  strip  of  gaujK.     When  the  tube  is  carried  lo  the  bottom  of  the 

I  cavity,  the  projocting  gauze  is  brought  in  contact  witli  the  oozing 
surface,  \%  hemostatic,  and  finally  may  be  removed  without  dis- 
turbing the  tube.  A  cigarette  drain  acts  on  the  same  principle  and 
is  essentially  a  scries  of  wick  drains,  one  within  the  other.  To  make 
a  "cigarette  drain,"  take  a  lo-inch  square  of  rubber  tissue,  cover 
t1  with  four  or  five  layers  of  sterile  gauze,  and  roll  the  whole  into  a 
slender  cylinder. 

"Wick"  and  "cigarette"  drains  should  be  removed  on  the  second 
or  third  day.     If  infection  is  present  at  that  time,  a  tube  should  be 

•  substituted;  a  tube  must  he  employed  if  infection  develops  later. 
Tubes  employed  in  the  drainage  of  pus  cavities  should  be  removed, 
cleaned,  and  rein.*erted  at  least  every  third  day,  and  are  to  be 
shortened!  pari  passu  with  granular  repair. 
■  As  has  been  saiil,  an  open  wound  is  a  means  of  drainage,  and  fur 
that  reason  accidental  incin-d  wounds  are,  as  a  rule,  not  completely 
sutured.  Lacerated  wounds  not  repairable  nceil  no  other  <lrainage 
than  that  afforded  by  the  gauze  dressings. 

I    To  note  briefly  some  e.vamples  of  drainage:     Mw«»sR»s.w.t^icw»s»' 
to  be  drained  witli  tubes. 
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Acute  spreading  infections  are  to  be  drained  with  tubes. 

Accidental  indsed  wounds  are  to  be  drained  with  tubes,  or  ^mply 
by  rubber  tissae  if  the  wound  is  small. 

Operative  wounds  of  the  soft  parts  in  emergency  practice  are  often 
best  drained  superficially — all  the  layers  are  completely  closed  ex- 
cept the  skin.  A  few  strands  of  catgut  between  the  lips  of  the 
wound  will  often  be  all  that  is  necessary  for  drainage  and  has  the 
advantage  of  requiring  no  change  of  dressing. 

An  empyema  or  purulent  peritonitis  must  be  drained  with  tubes. 

Many  thoradc  and  abdominal  conditions  are  to  be  drained  with 
the  wick  or  cigarette  drain.  If  there  is  no  probability  of  infection, 
if  there  is  not  much  oozing,  do  not  drain  at  all. 

In  compound  fractures  and  compound  dislocations  drain  only  the 
skin  wound.  If  infection  develops,  deep  drainage  must  be  substi- 
tuted. 

Further  details  will  be  given  in  connection  with  the  various 
operations  requiring  drainage. 
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CHAPTER  Vr 
DRESSINGS,  BANDAGES,  SPLINTS 

Theemergeticy  surgeon  needs  no  great  v;irictyo(  dressing  materials, 
n  he  has  ilcrile  gauze  and  sterile  absorbent  coiton,  he  can  cfTicicntly 
meet  all  the  indic^tiuns  so  far  as  dressings  are  concerned;  for  these 
matcriaU  furnish  in  the  highest  degree  the  properties  which  pertain 
to  a  good  dressing.  A  good  dressing  is  sterile,  absorbent,  and  pro- 
tective. It  conducts  the  exudates  away  from  the  wound  and 
prevents  the  approach  of  infective  germs.  For  emergency  work 
it  is  belter  to  buy  these  materials  already  prepared  and  ready  for 
iiutuit  use.  Bui  they  must  come  from  a  reliable  source.  Even  the 
most  trustworthy  products  are  not  always  aseptic.  In  major  opera- 
tions they  should  be  re-sterilized  if  [lossible.  Of  course  the  surest 
way  to  sterilise  is  by  steam.  Still  these  materials  exposed  to  the 
high  heat  in  the  closed  oven  of  the  kitchen  stove  might  retisonably 
be  expected  to  be  germ  free.  Medkaled  ^auze  is  often  useful  but  not 
essential,  nor  so  much  employed  as  formerly.  It  may  be  improvised 
by  dusting  the  plain  sterile  gauze  with  the  preferred  antiseptic 
powder  at  the  time  of  dressing.  For  that  matter  all  of  the  dressing 
may  be  improvised  for  temporary  use  from  muslin,  linen,  or  cheese- 
cloth. TiiweK  or  sheets  may  he  preiKircd  by  boiling  for  fifteen 
minutes  in  soda  solution,  rinsing  in  cold  sterile  water,  wringing  out 
the  water,  and  completing  the  drying  process  on  the  stove.  From 
these  materials  one  may  provide  not  only  drcsangs,  but  compresses 
and  sponges  for  the  operation. 

An  aseptic  woutid  requires  that  the  dressing  be  dry;  whatever  slight 
serous  ooting  there  may  be  \i  thus  rapidly  ahsorbe<l. 

Stpiic  vxnttuii  require  a  dressing  moist  with  some  antisqitic  solu- 
tion.    For  otie  thing,  the  moi»t  gauze  conforms  better  lo  the  irre-     ■ 
gluarities  of  a  lacerated  wound.    Again,  the  ikutis«j'0*K. ■s-ts^*- '^^'^^^ 
some  .sliglR  dcsliuclWttQi:tX,V'^V&\fe,>iV^'t^^^**=-'*B"'^'^^ 
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wound  and  is  a  more  effective  screen  against  those  trying  to  get  in. 
Moist  boradc  and  bichloride  gauze  are  the  most  commonly  used. 
If  acute  sepsis  is  present,  sterile  gauze  saturated  with  peroxide 
of  hydrogen  is  to  be  recommended.  As  an  antiseptic  dres^ng  New- 
man particularly  recommends  gauze  saturated  with  subgallate  of 
bismuth.     (Lancet,  June  38,  IQ13.) 

The  dressings  must  be  ample.  Too  often  an  aseptic  operative 
wound  eventually  becomes  infected  merely  because  not  sufficientiy 
protected.  The  dressings  must  not  only  be  thick  enough,  but  they 
must  extend  widely  beyond  the  limits  of  the  wound.  It  is  a  poor 
dressing,  indeed,  if  one  can  lift  its  edges  and  inspect  the  wound. 

The  frequency  of  redressing  is  variable.  In  general,  the  fewer 
dressings  the  better.  The  aseptic  operative  wound  should  need 
but  two  dressings.  The  original  dressing  is  removed  when  the 
sutures  are  taken  out  on  the  eighth  to  the  tenth  day. 

The  septic  wound  may  need  lo  be  dressed  daily.  A  wound  prob- 
ably infected  but  not  septic,  one  in  which  a  drainage  tube  was  used, 
will  need  to  be  dressed  on  the  second  to  the  fifth  day,  when  the 
drainage  tube  is  removed.  The  frequency  of  dressing  thereafter 
will  depend  upon  the  degree  of  sepsis.  In  changing  the  dressing  of  a 
sterile  wound,  every  precaution  must  be  taken  against  infection. 
Many  a  fine  operative  result  is  spoiled  by  carelessness  in  changing 
the  dressing.  The  hands,  the  solutions,  the  instruments,  must  be 
prepared. 

It  is  good  practice  in  the  case  of  any  kind  of  wound  to  change  the 
dressing  whenever  soiled,  for  sterile  exudates  may  become  good  cul- 
ture media.  One  may,  however,  follow  Senn's  suggestion,  dusting 
the  saturated  area  with  boro-sahcylic  acid  or  other  antiseptic  powder 
and  covering  with  an  additional  layer  of  cotton  and  bandage. 

Pain  or  rise  of  temperature  after  the  first  twenty-four  hours  is 
always  an  indication  to  change  the  dressing  and  inspect  the  wound. 
A  loosened  dressing  calls  for  renewal.  The  dressing  that  slips  or 
rubs  is  a  very  poor  one.  When  the  dressings  are  adherent  to  the 
wound  surface,  they  are  to  be  saturated  with  warm  sterile  water  or 
with  peroxide  of  hydrogen.  The  latter  is  e.\cellent  when  the  dressing 
contains  dried  blood.  When  changing  the  dressings  any  undue 
movement  of  the  parts  must  be  avoided.     The  principles  of  support 
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and  functional  rcsl  ure  not  to  be  Regl«ct«d  even  for  the  short  time 
the  dressing  is  off. 

BANDAGES 

The  gauze  roller  is  porous,  absorbent,  protective,  and  therefore 
«  part  of  the  dre^^ng.  The  wound  is  covered  with  gause,  the  gauze 
is  amply  covered  with  absorbcot  cotton,  and  the  whole  retained  by  & 
smooth  bandage,  uniformly  compressive.  Banilaging,  as  the  older 
doctors  knew  it,  is  almost  a  lost  art,  for  the  gauze  roller  is  accommo- 


P*a.  >5.— Doubl*  *pie«  of  EToin.    (H«U.) 

dating  and  adhesive  plaster  convenient.  One  may  give  a  dressing 
the  appearanccof  stability  without  its  being  in  reality  efficient.  The 
bandage  must  be  so  applied  that  it  will  not  slip  and  will  remain 
closed  at  cither  end.  It  must  extend  well  beyond  the  limits  of  the 
subjacent  dressing,  and  in  the  case  of  the  limbs  must  reach  beyond 
the  next  joint  above.  For  example:  a  dressing  of  the  foot  must 
extend  above  the  ankle;  of  the  lepr,  above  the  knee;  of  the  forearm, 
above  the  elbow.  In  the  region  of  the  groin  a  double  spica  should 
be  employed,  t-stcnding  well  up  over  the  abdomen,  and  down  over 
the  thighs  (Fip.  15). 


, 
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A  han(iag:e  of  the  neck,  that  it  may  not  slip,  must  include  i 
and  shoulder. 

The  dressings  of  the  abdomen  and  thorax  arc  best  held  in 
place  by  wide  bands  of  flannel  firmly  applied  and  secured  bj 
safety  pins,  and  whose  edges  arc  held  down  by  suspenders  an(| 
perineal  strips.  . 

To  apply  (1  bandaee  to  a  limb,  for  e.varnplc:  stand  in  front  ot  th^ 
patient.  Thai  the  bandage  ma\'  unroll  more  freely,  place  the  trc* 
end  of  the  bandage  in  contact  with  the  dressing  by  its  outer  surface, 
and  hold  the  roller  to  the  outside  of  the  limb — in  the  righl  hand  foi 
the  left  limb,  in  the  left  hand  for  the  right  limb.  Each  turn  shoiUd 
overlap  about  one-half  the  previous  turn.  To  maintain  uniforca 
pressure  in  spite  of  the  limb's  change  in  contour  as  the  bandagt 
progresses  certain  mwlificaliuns  of  the  ordinary  spiral  or  circuku 
turns  are  necessary — the  "spiral  reverse"  and  " figure-of-eight " 
are  to  be  employed.  The  "si)iral  reverse"  is  used  where  the  cIp 
cumfvrence  rapidly  changes,  as  in  approaching  the  calf  of  the  leg; 
if  it  is  not  made,  one  edge  of  the  bandage  is  tight  and  the  other  edge 
loose.  To  make  the  reverse,  the  bandage  is  slackened  when  th< 
outer  side  of  the  limb  is  reached  and  a  half  rotation  is  made,  by  a 
twi.st  of  ibe  wrist.  Tlie  beginner  is  often  observed  to  make  a  com- 
plete turn  of  the  bandage  instead  of  a  half  turn,  This  tightens  the 
bandage,  but  does  not  give  uniform  compression.  In  making  the 
turn,  the  thumb  of  one  hand  steadier  the  lower  edge  of  the  bandage, 
while  the  other  hand  makes  the  halt  turn  mentioned.  The  reverse 
should  always  be  made  in  the  same  vertical  line  and  should,  if 
practical,  correspond  to  the  wound,  in  order  to  give  it  the  ad- 
vantage of  the  extra  thicknesses.  The  bandage  is  then  continued 
on  around  the  leg  until  the  outside  is  again  reached  when  th« 
rcvcrec  is  repealed.  The  "figurc-of-eighl,"  the  second  means  o( 
taking  up  the  slack,  is  most  useful  in  the  region  of  the  joints,  and 
at  the  calf. 

Baiuiagfi  for  the  /■'oo/.— (Fig.  26.)  Begin  near  the  toes  with  spiral 
turns,  reversed  as  the  ankle  is  neared.  Encircle  the  ankle  with  the 
"iigure-of-eight"  turns  and  continue  the  spiral  turns  up  the  leg. 
If  it  is  dtrsirrd  to  covcr  the  heel,  the  first  turn  should  cross  the  upper 
part  of  the  heel  and  over  the  front  of  the  joint;  the  second  turn 


overlaps  the  lower  half  of  the  first;  the  third  turn  overlaps  the 
upper  half  of  the  first.    The  roller  on  the  third  turn  reaches  the 
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llhctk.} 


Pic.   ):.~Saiid>BB  erf  foot. 
Utnlh.) 


IImI  (ovvitd. 


dorsum  of  the  foot,  and  L^  carried  obliquely  across  towud  the  little 
toe  and  the  foot  is  covered  by  spiral  turns  which  progress  upward,  or 
it  nay  be  applied  as  indicated  in  Fig.  37.    The  spica  of  the  foot  is 


Pre.  iM.— Spiuofloot.    (SlnMrt.) 

Indicated  by  Fig.  38.    If  it  is  desired  to  cover  (he  toes,  back  and  forth 
folds  eztendiug  from  io  front  of  the  ankle  to  a  corTe((}ond\.v^v^<^^ 
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BAHDACe  irOB  THE  LEG  AMD  KMEE 


on  the  sole  may  be  run  on  and  held  in  pkce  h>-  additional  circular 
Itirns  about  the  loot. 

Bandage  for  the  Leg. — ^Segin  above  the  ankle  with  spiral  turns, 
progress  upward  and,  as  the  calf  is  approached,  usu  the  reverse 
{Fig,  2q);  or  a  "figure-of-eight"  may  be  employed  throughout 
(Fig.  30},  but  the  latter  does  not  6t  so  well  about  the  calf  as  the 
former. 

Bandage  for  the  Knee. — This  may  be  a  continuation  of  the  leg 
bandage  or  may  include  the  knee  alone;  tn  either  case  it  iHa'Tigure- 
of-eight"  running  from  below  ihc  patella  around  the  outer  side  of 


PlQ.  33. — 6pio>  of  iiola.     (ffrall.l 


the  knee,  acrusis  and  up  behind  tlic  knee  to  the  inner  condyle.  Now 
make  circular  turns  about  the  thigh.  From  the  inner  condyle, 
cross  the  knee  obliquely  downward  and  outward  to  the  heaii  of  the 
fibula;  make  a  circular  turn  about  the  leg  below  the  knee,  and,  when 
the  patellar  line  i»  reached,  begin  ovn  again  the  "figuri>o[ -eight," 
lapping  the  preceding  one  (figs.  31,  31). 

Baudage  for  Iht  CrwM.— Begin  at  \1m;  wvtwx  <^\^^  **.  'iwt.  •»««'  ■«v«^ 


carry  the  roller  upward  anA  ouV^kwiA  vo  >ive.'^\afc  «,«a,t«<=* 


.\aA.-«»"*=*' 
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Fltt.  3J.— B4sid*v>ii>9o&-«iH'>*      UlMdh:) 
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ppnsitc  crest,  obliquely  across  the  belly  lowanl  the  pubes,  around 
fthc  thigh  to  the  alar  ling-point,     Rqicat  these   turns  as  often  as 
necessary,  each  overlapping  the  preceding  (Fig.  33), 


Pra.  16, — FinBR- IwndwB. 


Pia.  31. — Spicnor  the  thumb. 


The  Dotible  SpUa. — The  right  groin  is  bandaged  as  <lescri)>ed 
above.     When  the  roller,  carried  about  the  body,  reaches  the  Ictt 
ttlde  of  the  pelvB,  it  leaves  the  origina.1  track,  follows  the  left  gioia 


PtG.  jl.^BandM*  Im  all  tha  RaitanL    <R«tA.> 


lovrnward  and  ihcnce  around  the  thigh;  is  then  carried  across  Uw 
belly  and  around  the  body  to  the  r\%\w.  ^t<»\\\  %.<ffg^.    'XVcsjt'^*^^- 
'•ges^ma/bc  applied  with  Vhe  pavVeul  sVa.tv&w^  <«  "•"■"^  '''^^**  "^^  "*'' 
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on  the  Volkman  rest.     For  the  perineum  xdcI  pelvis,  one  muy 
the  "  St,  Andrew's  cross,"  whid],  after  a  turn  about  the  body,  crosses  I 
over  the  left  groin,  behind  the  left  thigh  just  below  the  nates,  ob- 
lifiucly  upward  across  the  perineum,  over  the  right  groin  towardj 
the  right  iliac  spine.     It  then  passes  around  the  left  iliac  spine  and) 
down  the  left  groin  across  the  perineum. 

Bandage  for  lh<  Breasl. — Begin  with  two  or  three  turns  about  the^ 
chest;  carry  the  roller  across  the  breast  to  the  sound  side;  next 


•SK 


Pic  30. — Duiiliga  l<a  im.    tttpuh.i 


k. 


carry  it  under  llie  affected  breast  to  the  opposite  shoulder;  acros 
the  back  to  the  breast  again  and  up  over  the  shoulder;  and  the 
around  the  body  again  (Fig.  34).  Both  breasts  may  be  bandage 
at  the  same  time,  carr>'ing  the  turns  about  fir^t  one  breast  and  tht 
the  other  (Fig.  35). 

Bandage  (or  fhe linger. — Begin  with  two  or  three  turns  about  th( 
wri^t,  and  then  airry  the  bandage  across  the  dorsum  of  the  hand 
and  base  of  linger,  and  run  it  down  to  the  tip  by  two  or  tlirec  obliqc 
turns;  bandage  from  the  tip  to  the  base  by  regular  circular  turr 
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?rom  ihc  base,  carry  the  bandage  across  Ihe  dorsum  of  the  hand 
1(1  around  ihc  wrisl  again  (Fig.  36). 

Batidage  lor  tlie  Thumb.  ~]iegin  at  the  ulnar  side  of  the  wrist  and 
Lrry  the  bandage  across  the  donuro  around  the  wrist  for  a  turn  or 
vo.  Next  carry  the  roller  obliquely  across  the  dorsum  of  the 
lad  And  toward  the  radial  :^de  of  the  thumb,  as  near  the  lip  as 
sired.  Secure  by  a  circular  turn  and  then  carry  the  roller  back 
Ito,  and  around,  the  wrist  again  and  so  proceed,  progressing  loward 
ithc  base  of  the  thumb  (Fig.  37).  Bandage  for  all  the  fingers  and 
Ithumb,  see  Fig.  38. 


Pus.  *•>. — !ipLC«  lot  ihi>uld«.    Pio.  41, — Buidtgc    lor 
lamh.)  head.    (5ltMri.) 


Pio.  *J.— BiwKrti'i 

Jlioif.  t»a.) 
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Bandage  for  tkt  Oaml  and  virm.^Bcgin  with  circular  turns  around 
c  wrist  and  then  cany  a  "  figurc-of-^aght "  about  the  wrist  and  hand; 
nish  with  spiral  turns  progressing  up  the  arm  (Fig.  39). 
Spica  jor  Iht  Shoulder.-  Begin  on  the  arm  about  the  insertion  o( 
ic  deltoid  and  make  two  or  three  circular  turn&  about  the  arm. 
ext  carry  the  roller  across  the  shoulder,  a[^roach!ng  the  sound 
ilia  from  beliind;  across  under  the  axilla  and  over  the  breast  to 
the  injured  shoulder  and  around  the  arm  again  (Fig.  38). 
Bandage  for  the  Neck. — The  shoulder  and  head  must  be  included 
the  bajidi^c  for  the  neck  if  it  is  to  be  eBectivc.     Begin  on  the 
shoulder  and  carry  tlic  roller  through  the  axUla  and  around  the 
neck  once  or  twice.    Take  the  turn  next  about  the  neck  a.Q4.Vi«MSk:^ 
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Pie  4J.— Cipiicllum.     (0(d(JI.) 


FlO.  4t-— CapicsUam  OMnploUd.      (Viiil*.) 


BAKDACE  FOR  THE  EYE 


nc  jaw,  behind  ihe  car  on  the  soua<J  side,  over  the  top  of  the  head, 
down  in  fronl  of  the  ear  on  the  affected  side.  Next  carry  the 
roller  horizonta.Uy  around  the  neck  and  then  beneath  the  jaw  once 
more;  again  vertically  around  ihc  haul;  but  Ihis  time  it  passes  in 
tront  of  the  car  on  the  sound  side  and  behind  the  ear  on  the  affected 
^de.  Carry  the  roller  now  a  third  time  beneath  the  jaw  and,  finally, 
from  the  occiput  around  the  forehead  to  fix  the  other  turns. 

Bandage  for  the  Ilrad.^A  dressing  may  be  secured  in  many  in- 
stances by  simple  turns  about  the  forehead  and  occiput;  but  the 


Pro.  4&r — Shijtrint'  *f^^'^'i  eye  freo 
4n<1  FTi^innrr  "t  tying  t'>evthrr  the  l*o 
talla  uC  the  luiuiiuc  "B  Uu  touod  tide. 


bondage  may  be  made  to  hold  firmer  if,  as  it  approaches  a  certain 
point,  it  is  raised  in  one  lurn  and  lowered  in  the  next.  It  has  the 
appearance  of  a  spiral  reverse  (Fig.  41). 

Barton's  bandage  may  be  used  (Fig.  43).  B^n  at  the  top  of 
Hk  head,  carry  the  roller  beneath  the  chin,  up  to  the  vertex,  Rcro«« 
and  to  a  point  below  the  occiput.  Trom  this  point,  carry  it  forward 
to  the  chin  and  on  to  the  occiput.  Bring  it  up  to  the  lop  of  the 
head  and  again  beneath  the  chin  and  proceed  as  in  the  beginning. 

l-'igs.  43  and  44  represent  one  method  of  applying  the  recurrent 
or  capitcllum  to  tlie  head. 

Alorlcy  describes  a  useful  and  practical  bandage  fur  the  eye 
(J.  A.  M.  A.,  Mch.  2;,  1909).    Take  a  piece  of  muslin,  at  gauze^ 
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(uctory    tluji    il    bought    ready-made — and   certainly    much   less 
expensive. 

Method  of  Applying. — When  the  IimL  is  ready,  washed,  and 
covered  witli  glazed  cotton  or  stockinet,  ihc  plaster  roller  is  set  in 
a  pan  of  warm  water  deqi  enough  to  cover  iu  Wlien  the  bubbles 
cea&e  to  rise,  it  is  ready  lo  apply.  Sei»ng  it  at  each  end,  wring  it 
gently.  Begin  by  making  a  (cw  oblique  turns  at  first  to  secure  the 
dressing  or  cotton,  and  tlien  cover  the  limb  by  systematic  circular 
turns,  progressing  from  below  upward,  each  turn  overlapping  the 
preceding  one.  Tlie  "reverse''  mus.t  not  be  u.sed.  A  little  loose 
plaster  may  be  spread  on  and  moistened  to  give  a  smooth  and  even 
finish.    The  limb  must  be  supported  and  the  extension  maintained 


PtG-  4^. — -Method  of  rolling  iila'ytcr  banJlAue. 

until  the  pUster  has  hardened.  A  Uttle  salt  added  to  the  water 
hastens  the  process.  If  there  is  danger  of  swelling,  or  if  the  limb 
cannot  be  fretjucntly  inspected,  it  is  belter  to  ."iplit  tlie  case  before 
leaving  the  patient.  Sometimes  it  is  quite  a  task  to  split  a  plaster 
cast  after  it  is  thoroughly  hardened.  The  labor  may  be  greally 
lessened  by  the  use  of  simple  syrup,  a  groove  being  first  cut  with 
plaster  knife  or  saw;  if  the  groove  is  kept  filled  with  syrup  while 
the  cutting  is  in  progress,  one  will  get  through  the  pbsler  rapidly. 

Plaslff  splints  are  made  by  cutting  several  thicknesses  of  crino- 
line, appropriate  to  the  shape  of  the  limb.  It  is  saturated  with 
plaster,  each  layer  separately,  dipped  in  warm  water  until  well 
soaked,  then  apphcd  and  molded  to  the  limb,  l-'ix  it  with  circular 
turns  of  a  muUin  bandage.  The  second  splint,  if  needed,  is  then 
applied  and  fixed  by.a  second  scries  of  circular  turns.     The  splints 
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PLASTER   OF  PARIS  SPIJNTS 


may  be  fixed  by  a  plaster  roller  it  desired.  A  sUll  belter  way  is  to 
fold  the  crinoline  into  the  desired  number  of  layers  and  cut  them 
all  at  once  from  the  (atlern  determined.  Warm  water  and  a  basin 
arc  next  provided  and  plaster  is  slowly  sifted  into  the  water,  until 
it  ceases  to  bubble;  when  it  is  mixed,  unlil  it  has  the  consistency  of 
cream.  The  cloth  is  then  dipped  in  and  saturated.  When  well 
soaked,  tbe  excess  of  plaster  is  pressed  out  and  the  splint  is  ready  to 
apply. 

Tkr  Bavarian  plaster  splint  is  particularly  useful  in  Immobilizing 
the  leg.  Cut  two  pieces  of  flannel  long  enough  to  extend  from  the 
upjKr  end  of  the  thigh  under  the  heel  to  the  ball  of  the  toes,  a  few 
indies  wider  than  the  greatest  girth  of  the  limh.  Stitch  these 
pieces  together  along  the  middle  line  for  the  length  of  the  leg.  Put 
the  splint  thus  formed  imdcr  the  limb,  with  the  scam  exactly  m  the 
middle^  bring  the  inner  hall  around,  fitting  It  to  the  leg,  the  dorsum 
and  sole  of  the  foot,  like  a  slocking.  Smear  this  slocking  with 
liquid  plaiiler  and,  before  it  sets,  turn  the  outer  half  over  the  plaster 
and  mold  it  and  adju.it  the  end  pieces  to  the  sole.  The  splint  can 
be  easily  removed,  as  the  scam  along  the  back  acts  as  a  perfect 
hinge. 
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CHAPTER  VII 
SHOCK 

Shock  is  a  constitutional  state  characterized  by  lowered  blood  pres- 
sure, due  to  vaso-motor  paralysis.  [ 

In  pmctice,  the  term  "shock"  Includes  the  complex  o(  symptoms 
arising  from  the  vasn-motor  paralysis,  hcmorrhajti^,  mechanical  in- 
lerfercnccs  with  circulation  and  respiration,  and  beginning  infection. 

It  may  not  be  posftible  to  analyze  the  symptoms,  determining  the 
part  played  by  each  of  these  various  conditions  in  a  given  case,  nor 
ia  it  necessary  to  do  so.  ' 

Nevertheless,  the  proper  understanding  of  shock  as  a  separate 
entity  is  essential  in  emergency  surgt-ry  next  to  skill  in  ht^mostasis. 

Peripheral  impulses  reach  the  automatic  centers  controlling  blood 
preuure  and  overwhelm  them.  Such  is  the  commonly  accepted 
view  of  shock  production. 

Lucy  Waite,  after  reviewing  the  subject  from  every  standiraint, 
concludes  that,  according  to  our  present  light,  we  must  consider  it 
primarily  a  disturbance  of  the  great  sympathetic  nervous  system; 
secondarily,  tlie  vascular  system,  resulting  in  vaso-motor  paresis 
and  dilatation  of  the  right  side  of  the  heart  and  the  large  vessels; 
in  natural  sequence  derangement  of  the  snlar  jilexus  and  the  auto- 
matic x'isccral  ganglia  follows;  fmally  there  is  supprc^^sion  of  visceral 
activity — of  rhythra,  absorption,  and  secretion.  (Medical  Record, 
Sei)t.  8,  iQoG,) 

This  is  practically  in  accord  witli  the  results  uf  recenl  exjieri- 
ments  of  Jancway  and  Ewing.  "The  toss  of  vaso-motor  control 
is  never  due  to  ocopnia  or  central  nervous  exhaustion  in  their 
opinion  but  is  rather  a  matter  of  irdiibition.  (Annals  Surgery, 
Feb.,  1914.) 

The  symptoms  of  shock  vary  in  degree  with  its  severity  and  arc 
chiefly  incident  to  the  lowered  blood  pressure:  thiwt,  pallor,  subnor- 
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DIAGNOSIS  OF  SHOCK 

mal  temperature,  shallow  breathing,  frequent  siRhing  or  yawning, 
rapid  pulse,  relaxed  sphincter*,  fainlness,  nausea  wr  vomiting,  and 
unc  onsciousncss . 

These  may  appear  in  their  slightest  manifestations,  or  in  such 
forms  as  usher  in  death.  As  Waite  says,  syncope  causing  always  a 
cerebra.1  anemia  is  practically  identical  with  the  last  manifestations 
ol  overwhelming  shock. 

Whether  shock  will  be  mild,  severe,  or  fatal  depends  upon  the 
slate  o(  the  individual,  the  character  and  continuance  of  trauma, 
the  means  of  injury,  and  the  tis-sues  wounded.  Age,  sex,  general 
health,  and  mental  slate  are  factors  to  be  taken  into  consideration. 

Crushing  injuries  with  mangled  nerve.s  sending  their  constant  sig- 
nals to  the  disturbed  vaso-motor  centers  furnish  conditions  favorable 
to  fatal  shuck.  Railroad  accidents  are  t>'pical  of  such  as  produce 
the  severest  symptoms  of  shock,  for  fright  and  violent  emotions 
even  without  injury  may  be  followed  by  vaso-motor  paralysis. 

Certain  tisttuea  resent  insult  more  than  others.  Those  which  line 
the  body  cavities  arc  most  sensitive  with  respect  to  injury;  the 
peritoneum,  the  pleura,  the  dura,  and  the  synovial  membranes 
of  the  large  joints.  This  is  true  whether  the  Irauma  be  accidental 
or  operal  ive. 
^J'he  diaf^Hosh  of  shock  us  distinct  from  hemorrhage  and  collapse 

inol  always  be  made  with  certainty.  .Vt  Waile  says,  the  diag- 
nosis of  shock  is  !^mply  the  recognition  of  the  clinical  phenomena, 
for  we  hmve  no  chemical  or  ]>athological  fmdings  to  aid  us. 

In  many  instances  it  may  be  differentiated  from  collapse  by  the 
history  of  tJie  case. 

In  collapse  the  heart  action  is  slow  and  (ccblc,  whereas  in  shock 
it  Is  rapid  an<l  feeble. 

In  hemorrhage  the  symptoms  may  be  nijddly  progressive,  but  in 
uncomplicated  shock  the  symptoms  arc  stationary  or  improve. 
Observe,  therefore,  the  action  of  the  pulse  and  the  movement  of 
the  temperature.  In  hemorrhage  the  temperature  falls  and  tlie 
pulse  rate  increases.  In  shock  the  pulse  becomes  gradually  slower; 
the  temperature  xtadually  rises. 

The  pronHOsis  tn  the  severe  cases  '«\W.  Vw;  Voi  ■a.Vx.'OiK.  "C-otus.  ^v,<n*vc'*'"^ 
uncertain.    The  niflcrcr  trom  UaumaVi*:  tiootV  wkj  ■©n*  <kc  «**-^ 
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an  erroneous  notion  of  the  Rravity  of  the  case,  unless  the  caniiition 
of  t)ie  pulse  is  carefully  noted;  for  be  may  complain  of  no  pain,  is 
cheerful  in  the  face  of  his  calamity,  discusses  the  need  of  operative 
measures  ijuile  cooli  y  and  directs  the  management  of  hh  case  generally. 
He  seems  quite  rational,  and  yet  it  often  happens  ihal  after  recovery 
he  has  no  recollection  of  what  he  said  or  did  or  fdt.  It  is  prob- 
able, in  the  presence  of  iiravc  injury  that,  if  the  puUe  is  thready  and 
slill  failing,  the  patient  does  not  know  what  he  is  talking  about,  how- 
ever lucid  hia  expression  may  appear.  A  little  later  he  may  be  ia 
active  delirium.  Any  increase,  not  too  \cnj  delayed,  in  the  blood 
pressure  and  the  attendant  improvement,  is  a  cause  for  hope.  It 
may  take  many  hours  before  the  reaction  is  complete. 

Any  agf:ravalion  of  the  symptoms  afkr  rtadion  is  otue  under  -way 
twver  indicates  a  n-lum  oj  Ihe  shock,  but  poitUs  to  hemorrhage  or 
infectiott. 

It  is  true  that,  as  a  rule,  when  once  improvement  begins  the  out- 
look i*  favorable,  hut  ihe  prognoMS  musi  always  be  guarded  in  the 
case  of  the  elderly. 

An  old  flagman  was  brought  to  the  Cily  Hospital  with  both  limbs 
crushed  off,  having  fallen  under  a  passing  engine.  He  was  in  full 
shock  and  had  lost  some  blood  from  a  scalp  wound.  He  was  almost 
pulseless  and  yel  his  mind  seemed  clear.  His  condition  precluded 
operation.  The  mangled  tissues  were  trimmed  and  carefully 
cleansed  and  wrapped  in  moist  anlisqilic  compress  until  such  time 
t&  formal  amputation  might  be  undertaken.  Under  the  treatment 
for  shock  he  gradually  improved.  His  circulation  and  resjiiration 
grew  stronger,  but  not  sufEdcntly  bo  as  to  favor  operation.  At  the 
end  of  twenty-four  hours  he  began  all  at  once  to  grow  weaker,  fell 
into  a  stupor,  and  in  a  few  hours  died.  If  tlie  amputation  had  been 
undertaken,  he  would  have  died  on  the  table,  and  thus  another  fa- 
tality would  have  been  charged  to  active  intervention. 

The  trcalmenl  of  shock  has  been  the  subject  of  much  discussion  in 
recent  j'cars.  The  most  diverse  opinions  exist  and  the  must  diverse 
methods  have  been  }>roposed,  but  we  have  learned  from  the  ex- 
perience of  Crilc  and  others  that  it  is  as  important  to  know  what  not 
to  do  as  what  to  do. 

The  whole  list  of  cardiac  and  spinal  stimulants  so  commonly  in- 
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jeclcd  hastily,  radiscriminatcly  and  collectively,  are  shovra  to  be 
not  only  uselvsii,  but  distinctly  harmful.  The  patient  doubtless 
often  recovers  not  on  account  of,  but  in  spite,  of,  iiuch  treatment. 

In  ordinary  cases,  these  directions  are  sufficient  to  be  borne  in 
mind:  disturb  the  patient  as  little  as  possible;  lower  the  head;  keep 
the  body  warm;  attempt  no  operative  measures  until  the  symptoms 
are  improved,  unless  it  be  to  checlc  hemorrhage,  or  to  amputate  in 
certain  crushing  injuries. 

AdTcnulin  chhruje  is  the  most  generally  useful  remedy  to  raise 
blood  pressure  in  shock  pure  and  simple,  and  given  hypodcrmically 
or  intravenously,  it  very  seldom  completely  fails. 

Crilc  was  enabled  by  means  of  intravenous  infuaon  of  adrenalin 
and  salt  solution,  combined  with  artiticial  re-tpiration  and  thoracic 
prcMurc,  to  arouse  a  human  heart  after  it  had  ceased  to  beat  for  nine 
minutes,  and  its  action  was  thus  sustained  for  one-half  hour. 

It  must  be  Riven  in  small  doses,  frequently  repeated.  The  effects 
are  powerful,  but  fleeting. 

Hypodermically,  give  $  to  15  minims  of  the  1-1000  adrenalin  solu- 
tion and  repeat  every  twenty  or  thirty  minutes. 

intravenous  infusion  is  even  more  satisfactory  and  certain. 
Give  continuous  infusion  of  adrenalin  salt  solution  until  there  arc 
signs  of  reaction.  One  teaspoonful  of  i-iooo  adrenalin  added  to 
one  quart  of  normal  suit  solution  is  of  sufficient  strength. 

Normal  salt  solution  alone  is  effective  within  certain  limils,  but 
finds  its  greatest  field  of  usefulness  in  shock  coexistent  with  hemor- 
rhage. In  shock  uncomplicated  by  extensive  loss  of  blood,  the  saline 
solution  must  be  used  sparingly,  perhaps  better  by  enema  or  hypo- 
dermoclysis;  used  in  large  quantities  intravenously,  it  may  evailually 
defeat  the  end  for  which  il  is  employed  by  acting  as  a  mechanical 
obstruction  to  respiration.  For  it  must  be  rem«ml)ered  that  under 
such  circumstances  il  finds  ilswjtyjnto  the  thoracic  and  abdominal 
tissues  and  interferes  with  the  movements  of  itie  diaptiragm  and 
ribs  by  its  mere  presence.  According  to  Crilc,  520  c.c.  per  kilo  of 
body  weight  led  to  such  accumulation  of  fluid  in  the  splanchnic  area 
as  to  embarrass  respiration. 

Do  not  give,  then,  more  than  a  pint  of  normaUsalt  solution  in- 
jected slowly,  in  uncomplicated  shock,    (for  tcchoictAv£iNsra.N«»>»!i&, 
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infusion,  sec  pace  5y).     Murphy  ua«s  Mxlium  bicarlKinate 

to  i>i  |)ints  o{  hot  water  as  a  proctoclysis,  rvpculing  the  dose  cv^^ 

three  to  five  hours.  ^ 

Crilc's  pneumatic  suit  Eccms  to  be  entirely  trustworthy  as  a  ^nax^,^ 
o(  raising  blood  pressure;  but,  of  course,  cannot  be  used  in  ITie 
shock  occurring  in  emergency  practice  I 

The  prevention  of  shock  is  always  something  to  be  considered  in' 
operative  work.  Morphine,  H  grain  hypodermi tally,  before  the 
ane.sth&'^ia,  \i  »  real  aid.  "Blocking!"  the  nerves  by  cocaine  in-| 
jcctions  above  the  site  of  operation  is  likewise  advantageous  and  is 
recommemied  by  Cusliinji;  and  Crile.  The  nerve  may  he  exiwMid 
in  its  couT^  under  local  anesthesia  and  in  turn  injected. 

In  abdominal  work  the  viscera  musl  be  handled  with  care;  for,  as  i 
Byron  Robinson  has  shown,  shock  from  this  source  is  directly  pro-  j 
porlionate  to  the  amount  of  manipulntion  or  traction  upon  the  | 
viscera. 


CHAPTER  VIII 
HEMORRHAGE 


DePlNlTtoKS. — I.  Arterial  hetaorrkage  is  i)uc  to  wounds  of  aitetic* 
and  is  characIi-rizcJ  by  spurting  and  the  bright  red  color. 

2.  Venous  liemorrhage  h  due  in  wounds  of  the  veins  and  is  char- 
acterised by  dark  color  and  stvady  flow. 

3.  Ca^llary  hemorrhage  h  characterized  by  persistent  oozing 
and  spontaneous  arrest. 

4.  Parenchymaloiti  licmorrhage  is  due  to  wounds  of  tho^  organs 
and  tissues  in  which  the  small  arteries  terminate  directly  in  veins; 
no  captUaries  Intervening,  as  in  the  erectile  tissues. 

5.  Primary  hemorrhage  occurs  immediately  after  the  injury. 

6.  Inhrnwdiiile  or  nacliimary  hetnorrhage  occurs  within  twenty- 
four  hours  and  is  due  to  the  release  of  clots  or  the  slipping  of  the 

kture. 

7.  Secondary  hemorrkagfi  occurs  after  twenty-four  hours,  before 
the  cicatrization  of  the  wound,  and  is  usually  due  to  sloughing  or 
suppuration  or  the  too  rapid  absorption  of  the  catgut  UgatuTc. 

8.  Inlernal  (v  wnreuled  hemorrhage  occurs  when  the  blood  is 
emptied  into  one  of  the  large  cavities;  abdomen,  thorax  or  cranium. 

CONSxinrriONAL  i£.vtvx:t%  or  bbmokruaoe 

E  constitutional  i-tTetts  of  hemorrhage  vary  with  the  amount 
Be  rapidity  of  the  lo.ss  of  blood.     Thus  a  comparativdy  small 
ftunl  of  blood  [Kiurcd  out  rapidly  will  produce  more  marked 
symptoms  than  a  much  larger  amount  drained  away  slowly. 

The  constant  accompaniments  of  s^evcrc  hemorrhage  are  pallor, 
diuiness  and  faintncss,  rapid  and  weak  pulse,  subnormal  tem- 
perature, rapid  and  irregular  breathing,  fre<|uent  yawning  or  sigh- 
ing, nausea,  and  vomiting. 
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Falal  iKtnorrhage,  or  otic  likely  to  be  so,  is  indiciited  by  livid  lips, 
blue  finger  nails,  dilated  nostrils,  pallid  mucous  membranes,  dyspnea, 
ringing  in  the  cars,  syncope,  c<i!lapftc  and  unconsciousness. 

Subsequenl  la  the  arrest  of  a  dangerous  hemorrhage,  occur  rapid  and 
irregular  pulse,  rise  of  temperature,  asthenia,  a  disturbed  mental 
condition,  usuulty  muttering  delirium.  This  is  hemorrhagic  fever. 
As  the  general  condition  improves,  the  mind  gradually  clears  \q>, 
The  lowered  vitality  following  the  hemorrhage  favors  the  develop- 
ment of  various  inflammatory  processes,  and  one  must  cairfullj 
watch  (or  the  onset  of  these. 

The  diagnosis  of  hemorrhage  is  not  difficult  except  in  the  case 
internal  hemorrhage,  or  when  shock  is  present. 

In  the  ca*e  of  bleeding  into  the  cranial  cavity,  various  forms  of 
itysis  and  nervous  disturbances,  together  with  the  general 
iploms,  will  form  the  basis  of  Uie  diagnosis. 

In  the  case  of  bleeding  into  the  thorax  and  abdomen,  the  symp- 
toms, the  physical  signs,  and  the  history  of  the  case  will  point  to  the 
condition.     (See  Injuries  to  Thorax  and  Abdomen.) 

When  shock  is  also  present  it  may  be  almost  impos5il>]c  to  tell  how 
much  of  the  symptoms  arc  due  lo  the  one  or  the  other,  for  the  symp- 
toms of  shock  and  hemorrhage  arc  practically  idcTitical. 

It  is  useful  to  remember  that  the  symptoms  produced  by  shock  arc 
usually  immediate  and  lend  to  improve,  except  in  the  fatal  cases. 
On  the  other  hand,  the  symptoms  of  unchecked  hemorrhage  tend 
to  grow  worse. 

TREATMENT   OF  UEHORKIIAOE 

The  First  Tntikalion  is  the  Arrest  of  Hemorrhage.  Constititliomtl 
measures  arc  then  applied  with  a  view  to  supporting  the  heart's 
action.  In  moderately  severe  cases  give  K  ounce  of  whiskey  or  a 
hjTXKlermic  of  strychnine  (Mo  to  Ho  grain),  or  of  adrenalin  chloride, 
and  repeat  every  hour  until  the  symptoms  have  improved.  Apply 
warm  blankets,  hot  water  bottles,  or  hot  irons  well  wrapped.  Do 
not  bum  the  patient.  Keep  him  quiet,  with  head  lowered,  .\ttend 
to  the  ventilation.  As  soon  as  possible  give  warm  drinks  and  a 
nutritious  but  easily  digested  diet.  Do  not  overstimulale,  as  the 
reaction  in  that  case  will  be  unduly  severe. 
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In  the  dangerous  cases  trf  hcmonhagc,  in  addition  to  these  meas- 
ures, do  not  fail  to  employ  nvrmal  salt  soiulion  either  by  enema, 
subcutaneous  injection,  or  intravenous  infusion. 

In  the  gravest  cases,  enemas  will  be  of  no  av^iil,  for  absorption  has 
practically  ceased. 

Ilypodermodysis  will  be  a  little  better.     For  this  purpose  employ: 


^ — Sodii  rhioridi., 
Sadii  bicarb., 
Ac|.  doilill., 
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Tb«  twcessary  apparatus:  a  airefully  disinfected  fountain  syringe 
or  a  funnel  with  rubber  tubin;;,  a  iar^c  needle  (an  aspirating  needle). 
One-half  pint  or  more  of  the  solution  is  injected  by  this  means 
under  the  skin  over  the  abdomen  or  breasts. 

Jnlrawnous  InjusioH.—ln  the  gmvcst  cases,  the  same  solution 
by  the  same  means  may  be  injected  into  the  venous  circulation. 
Select  a  vein  at  the  elbow,  employ  the  strictest  asepsis,  and  expose 
the  vein  by  incision.  Loosen  it  from  adjacent  tissues  by  careful 
blunt  dissection  and  slip  three  catgut  ligatures  under  it.  Introduce 
the  needle,  or  else  the  vein  may  be  opened  and  a  cannula  used.  The 
cannula  or  needle  is  to  be  held  in  place  by  tying  the  middle  ligature. 
Slowly  inject  a  pint  or  more  of  the  solution,  Ihc  temperature  of  which 
should  be  105  to  115.  Withdraw  the  cannula,  remove  the  middle 
ligature,  and  lie  the  two  remaining.  Close  the  wound  and  dress 
asepticatly.  Keep  the  funnel  full  during  the  injection,  so  that  no 
ur  may  be  carried  into  the  vein. 

Crilc  recommends  direct  transfusion  from  the  vein  of  a  well  person 
into  thai  of  Ihi-  patient,  but  of  course  this  method  is  scarcely  available 
in  emergencies  of  general  practice. 

Parke-Davi.t  &  Company  market  a  sterile  -tall  in  sterile  tubes 
which  needs  only  to  be  emptied  into  a  liter  of  sterile  water  to  form  * 
•oiutton  for  instant  use,     The  formula  used  is  as  follows: 


Calcium  diliiridcT, 
Potuuuin  chiondc. 
Sodium  cUoriilc, 


0.95  gn. 
0.1   gm. 

9.9    Km. 


Remember  that  intravenous  infusion  is  not  to  be  employed  until 
the  hemorrhage  is  arrested. 
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UeUOSTASIS—ARICKST  OF  HEUORRHACE;   GENERAL  PRINCIPLES 

Sponlamous  arrest  of  hemorrtiagc  is  due  to  several  factors:  con- 
traction and  rctniction  of  the  injured  ve^seU,  dimiuLshing  blood 
prer^sure  dui-  to  wrukening  heart  action,  foimation  of  a  clot,  these  are 
the  a^cnt»  which  nature  cni)i]oy». 

Capillary  hemorrhage  tends  to  spontaneous  arrest,  likewise  the 
arterial  lieiiiorrhajKe  of  lacerated  wound.<. 

UcmoslaSk  measures  locally  applied  arc  chemical,  thermal,  aod 
mecJidnical. 

(A)  Ckemiral  remedies,  chiefly  stj-ptics,  arc  now  vcrj'  rarely  em- 
ployed.    Such  as  arc  used  are  expected  to  favor  tlie  formation  of 

a  clot  without  doing  violence  to  the  tissues.     In  a  per^stent  capillary  ■ 
hemorrhage,  dioxide  of  hydrogen  or  acctanilid  is  often  useful  and 
harmless,  but  the  most  useful  remedy  locally  applied  is  adicnalin 
chloride.    The  i-iooo  solution  is  commonly  used. 

(B)  Thermal  hemoslasis  is  that  induced  by  heat.  Hot  water  or 
hot,  normal  sal^jaolajtun  alone  will  usually  arrest  a  moderate  bleed- 
ing. Use  the  solution  as  hot  as  can  be  borne  by  the  hand.  Rot 
solutions  are  especially  useful  since  ihey  ser\'c  the  double  purjwse  of 
antisepsis  and  hcmostasis.  The  actual  cautery  may  be  necessary 
in  spongy  tissue  where  the  oozing  is  jwrsLstcnl  but  ill  defined.  Tha 
iron  should  not  be  hotter  than  a  dull  red  and  must  be  held  in  contact 
lor  some  moments.  Cold  may  be  used  but  is  much  more  likely  to 
lower  cellular  vitality. 

(C)  Mechanical  hemoslasis  imludes  (i)  direct  pressure,  (a)  cou- 
IH«sion,  (3)  acupressure,  (4)  forciprcssure,  (5)  torsion,  (6)  ligation. 

(i)  Direct  prcisure  is  of  large  service  especially  in  "fir.st  aid" 
treatment.  The  finger  or  thumb  is  pressed  directly  into  the  wound, 
or  on  each  edge  of  the  wountl.  If  ihe  pressure  is  to  be  pioIuTiged, 
the  linger  will  tire  and  a  plug  or  tamponade  of  gauze  must  be  sub- 
stituted. Gauze  wrung  out  of  a  sterile  .>u>luiion  \^  packed  into  the 
wound. 

Direct  pre^ure  is  suRicient  in  ihe  slight  hemorrhage  of  opcr,itive 
mnituis.  The  assistant  presses  a  gauze  compress  on  the  bleeding 
surface,  withdrawit  it  by  a  gliding  movement,  and  the  bleeding 
practically  ceases. 
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general,  the  larger  the  vessels,  the  firmer  and  more  prolonged 
must  be  Ihc  pressure. 

In  severe  hemorrhage,  direct  pressure,  is  of  course,  a  mere  tem- 
[Hirary  exiwdJent. 

Parenchymatous,  bleeding  is  checked  hy  direct  pressure.  The 
wound  of  the  organ  is  lined  with  a  layer  of  gauze.  Jn  this  gauze 
cavity,  complete  the  tamponade.  This  compress  should  be  with- 
drawn within  twenty-four  to  forty-eight  hours.  It  may  be  painful 
to  pull  out.  Relea.«e  a  little  at  a  lime,  or  soften  the  adhesions  with 
|)eroxtdc. 

a.  CompTCision  aims  to  occlufle  the  vessel  abm-c  or  below  the 
wound.  In  the  emergency,  a  fmgcr  i.*  applied  to  an  artery  at  some 
convenient  ptitni  along  its  course  at  some  distance  above  the 
wound.  I'rcssurc  is  most  cflcclivc  if  t!ic  vessel  ties  closely  over  bone. 
Large  vein*  arc  similarly  compressed  below  the  wound. 

In  the  case  of  wounds  of  the  extremities,  the  main  vessels,  in- 
cluding both  the  vein  and  artery  or  either  alone,  may  be  compressed 
by  the  iourniqutl.  The  pressure  is  made  firmest  over  the  vessel  by 
laying  over  its  course  a  body  such  as  a  small  roller  bandage,  before 
the  constricting  band  is  applied  above  the  wound  (Fig*,  sjj,  54). 

The  simplest  and  most  convenient  tourniquet  is  a  rubber  band  or 
tube.  After  being  lightened,  the  crossed  ends  are  caught  and  held 
in  place  by  an  artery  forceps.  It  must  always  be  remcmbcrtd  that 
the  tourniquet  is  likely  to  cut  off  all  the  blood  supply  to  the  ex- 
tremity and  if  too  long  applied  will  produce  gangrene.  Paralysis 
may  follow  from  pressure  on  the  ncr\es.  Wrap  the  arm  with  a  towel 
and  apply  the  tourniquet  over  thaL 

CapPIary  ooxing  is  frequently  troublesome  after  the  constriction 

removed.    Constrictioni.t  objectionable  on  that  account. 

Acupressure  is  now  seldom  used  and  yet,  under  certain  circum- 
may  render  great  aid.     The  artery  may  be  <teep  and  retracted 

imbedded  in  sair  tissue  or  aponeurosis  and  raimot  be  seized  by  the 
lorceps.  In  such  a  case  a  needle  passed  under  the  artery  and  secured 
with  a  figure-of-eight  ligature  wound  around  its  i>rytruding  ends  will 
press  the  artcr>'  between  it  and  the  tissues  and  stop  the  flow  (Fig.  49). 

4.  Forcipressurt,  the  control  of  htmc.Tt'ta.'es  Xi-^  ve»i\'N*,'^t  "c**^ 

the  Weeding  vessels  rnvh  lotcc^,  w.  \^»  w?rfi»Mw\.  -tase-v  «;w^ 
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niiinly  ctti|>1uyc(I  in  operative  woutids.  In  Uie  accidental  wounds 
of  large  urti-r!cs,  it  iiQords  immediate  control  of  the  licmorihagc. 
FoT  the  ftinall  vessels  such  pressure  is  sufficient,  the  forceps  remain- 
ing attached  for  a  certain  length  of  time.  The  end  of  the  vessel 
Kbnuld  lie  seized  with  as  tittle  other  tissue  as  po&Mble.  II  it  is  a 
large  vessel  it  may  be  cleared  by  a  moment's  dissection. 

5.  Torsion  is  added  to  forcipressure,  if  that  is  not  sufficient  (Fig. 
jo).  Before  removing  the  forceps,  it  is  given  two  or  three  turns  on 
iti  long  axis.  The  inner  coats  of  Ihc  artery  are  ruptured  and  con- 
tracted, producing  the  same  conditions  favorable  to  hemostasis  as 
are  found  in  the  artery  in  lacerated  wounds.  If  the  artery  is  a  little 
larger,  it  is  drawn  for  {-^  inch  out  of  its  sheath,  a  second  forceps  grasps 
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it  higher  up  and  is  held  stationarj',  while  the  lower  one  twists  the 
intervening  segment,  the  purpose  being  to  avoid  injury  to  the  sheath 
and  the  vasovasorum. 

In  making  torsion,  do  not  pull  at  the  same  time,  for  fear  of  tearing 
the  other  tissues  instead  of  twisting  the  artery.  Torsion  must  not  be 
used  where  Ihc  tissues  are  loose  or  cellular. 

Torsion  is  of  advantage  especially  in  plastic  surgery,  for  it  leaves 
no  ligature  behind  to  interfere  with  repair;  but  It  i»  not  so  certain 
as  ligation. 

6.  Ligation  is  finally  necessary  in  bleeding  from  the  larger  vessels. 
Employ  catgut,  chromicizcd  or  plain.  For  the  largest  vessels  silk  is 
occasionally  used. 

Lift  the  attached  forceps  so  as  to  create  a  pedicle  around  which 
pass  the  thread  and  tie  the  first  knot  (Fig,  51). 

Tpji'H^Hthe  second  knot,  two  things  are  kept  in  mind;  to  tie 
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tight  enough  that  the  thread  will  hold  when  the  forceps  is  removed, 
and  nut  to  include  the  tip  of  the  forceps  in  the  ligature.  The 
forceps  is  usually  removed  as  soon  as  Uie  first  knot  is  lied,  so  that 
one  may  be  assured  the  suture  is  not  badly  placed  before  completing 
the  knots.  The  first  knot  Ls  secured  by  a  second  if  silk  is  used,  and 
by  n  third  if  catgut  b  used.  The  threads  are  then  cut  short,  silk 
I  mm.  and  catgut  a  or  3  mm,  Catgiit  is  the  preferable  liRature 
and  a  No.  3  is  amply  strong  for  an  artery  the  size  of  the  radial. 

LigaiioH  tn  masse  may  be  employed  in  parenchymatous  hemor- 
rhage, capillary  oozing,  or  bleeding  from  a  deep  wound,  A  catgut 
suture  is  carried  around  the  bleeding  area  by  a  well  curved  needle, 
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and  all  the  tissues  so  included  ar«  tivd;  or,  in  the  case  of 
chymatous  bleeding  from  a  surface,  a  catgut  suture  may  be  carried 
around  the  area  and  subsequently  tightened  after  the  manner  of 
the  purse  string. 


HF.UQSTASIS   IN  SPECIAL  70ftHS   OP  UEUOKBUAGE 

(a)  C'a^JWdcy— pressure,    hot    water,    ice,    adircoalin,    peroxide, 
■cetanilid,  alum,  ligation  co  masse. 

(b)  Venous — pressure,   compression,   forciprcssure,   ligation,   re- 
moval of  all  obstruction  to  venous  flow  above  tl)e  wound. 

(c)  Xri^idZ—prcssure,  compression,  forciprcssure,  torsion,U^pAM»>. 


(d)  Parenchymatoux^tressiiTt  (tamnonade),  heat,  ligation  en 
m&ssc. 

(e)  I nlcrm filiate  hfmorrhage-^Tiopen  th«  wound,  turn  out  the  cioU 
and  treat  hemorrhage  as  if  it  were  a  primarj-  one. 

(0  Secondary  k(moTThage—Kty[>cn  the  wound,  turn  out  clots,  and 
apply  compresses.  If  possible  catch  the  ends  o(  the  bleeding  vcssds. 
If  the  hemorrhage  is  aJurming  itml  it  is  impossible  lo  control  it  by 
compresses  or  forci pressure,  apply  the  tourniquet,  in  the  case  of  an 
cxlremity,  and  ligate  the  artery  in  its  continuity  above  Uie  wound. 
If  this  fails  and  the  artcT)-  cannot  be  tied  higher  up,  amputate. 
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(g)  Opcratm  hemorrfiage — In  spite  of  artery  forceps,  the  bleeding 
remains  to  the  inexperienced  one  of  tl)e  biigbuirs  of  operative  work. 
In  many  operations  it  is  the  chief  drawback  to  rapid  work;  more 
time  is  lost  in  catching  and  lying  bleeding  points  than  in  doing  the 
actual  operation.  Oftentimes  the  field  is  masked  by  a  general 
oojwng,  and  the  procedure  must  halt  until  the  wound  can  be  packed 
with  hot  compresses,  which  will  usually  be  all  that  is  necessary. 
Gentle  and  momentary  pressure  with  a  gauze  compress  is  usually 
all  that  is  necessary  in  capillary  bleeding. 

In  operations  in  the  various  cavities,  as  the  nose,  mouth,  rectum, 
in  the  mastoid  operation,  etc.,  the  hemorrhage,  even  if  not  discon- 
certing, is  often  very  troublesome  and  some  special  measures  are 
required.  Under  the  circumstances,  Parke  Davis'  adrenalin  gauze, 
which  is  cut  in  narrow  strips,  may  be  packed  in  the  cavity  for  ft 
loment  and  on  its  removal  the  operation  may  proceed  (Fig.  52). 
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FIRST  AID  IN  DANGEROUS  HEMORRHAGE' 


It  is  rare  that  the  regulated  measures  for  hemotasls  can  be  applied 
first  hand  in  a  dangerous  hemorrhage.  There  are  certain  temporary 
and  makeshift  Init  extremely  useful  procedures  which  the  surgeon 
should  keep  in  mind,  if  for  no  other  reason  than  that  he  may  give 
precise  and  detinile  instruction  to  the  layman  who  may  have  to 
play  tlie  part  of  surgeon  for  the  lime  being. 

Intelligent  first  aid  Is  the  chief  factor  in  saving  life  in  most  cases 
of  dangerous  hemorrhage  both  in  military  and  civil  practice.  Who- 
ever has  to  meet  these  emergencies  must  kee|)  cool.  He  must  re- 
member how  to  apply  three  principles  of  treatment,  position,  direct 
pressure,  cemprtssian. 

I.  Position. — In  case  the  upper  extremity  is  wounded:  hold  the 
arm  above  the  head.  If  it  is  the  lower  extremity:  put  the  patient 
on  his  back  and  elevate  the  limb.  If  it  is  the  face  or  scalp:  place 
the  patient  in  a  silting  position. 

3.  Direct  Pressure— The  wound  is  small,  the  bleeding  is  dangerous: 
plug  the  wound  directly  with  the  thumb  or  linger,  or  press  firmly  on 
each  edge  of  the  wound;  or,  in  any  case  and  better  still,  it  supplied 
with  a  fic^t  aid  packet,  stuff  the  wound  tightly  with  gauze  and 
bandage  firmly.  It  should  be  emphasized  that  a  finger  must  never 
be  thrust  into  a  wound  except  in  cases  of  greatest  urgency  and 
where  other  means  less  likely  to  cause  sepsis  are  not  at  hand. 

3,  Compression. — The  bleeding  vessel  is  recognized  and  its  course 
is  familiar:  compress  it  with  the  fingers  at  some  convenient  point 
or,  in  the  case  of  the  extremities,  by  constricting  the  limb. 

In  lieu  of  the  tourniquet,  knot  a  handkerchief,  apply  the  knot 
over  the  artery  and  tie  the  bandkerehief  tightly  around  the  limb. 
If  it  is  not  tight  enough,  a  stick  may  be  slipped  under  the  hand- 
kerchief and  given  a  few  turns,  end  for  end.  A  suspender,  a  rope, 
or  a  wire  may,  if  necessary,  be  similarly  employed.  It  must  be  re- 
membered that,  on  the  whole,  circular  consltiction  is  Hot  ivHiout  its 
I  dangers,  and  it  must  not  be  recommended  without  reserve  to  the 
layman. 
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The  principal  arteries  near  the  surface  have  each  certain  points 
where  compression  is  most  etTcctivc. 

The  temporal  and  ocdpital  furnish  most  of  the  da-ngerous  bleed- 
ing in  scalp  wounds. 

The  temporal  may  be  compressed  just  in  front  of  the  upper  part 
of  the  ear. 

The  occipital  may  be  compressed  in  its  course  from  the  tip  of  the 
mastoid  upward  toward  the  occipital  protuberance. 

The  entire  blood  supply  of  tlie  scalp  may  be  shut  off  temporarily 
by  a  bandage  encircling  the  head,  passing  from  the  forehead,  above 
the  car,  to  the  base  of  the  skull  and  thence  upward,  just  above  the 
other  car,  to  the  forehead  again. 

The  facial  is  compressible  as  it  crosses  the  body  of  the  jaw  just 
io  front  of  the  masscler  muscle. 

The  coronary  arteries,  supplying  the  lips,  are  compressed  by  seis- 
ing the  lip  between  the  forefinger  and  thumb. 

The  carotids  are  controlled  by  compression  of  the  common  carotid 
over  the  traas^'crse  proress  of  Uic  sixth  cervical  vertebra. 

Wounds  of  the  vessels  of  the  neck,  however,  are  of  such  extreme 
danger,  including,  an  a  rule,  both  arteries  and  veins,  ihal  bleeding 
should  be  controlled  by  direct  pressure  in  the  wound.  Nothing 
can  be  so  well  trusted  here  as  the  linger. 

The  subclavian  is  compressible  against  the  first  rib  behind  the 
middle  of  the  clavicle.  The  shoulder  is  slightly  raii^ed  to  relax  the 
cervical  fascia  and  the  finger  or  a  padded  stick  pushed  directly  down 
upyn  the  arlery  behind  tie  clavicle.  The  circulilion  of  the  entire 
upper  cstrcmity  is  thus  controlled. 

The  brachial  h  compressible  again.il  the  middle  of  the  humerus 
or  the   tourniquet  may  be  applied  over  any  pari  of  ihe  arlery 

(Fig.  53)- 

The  radial  and  ulnar  are  not  compressible  except  just  above  the 
wrist;  and,  therefore,  bleeding  from  them  must  be  controlled  by 
direct  pressure  in  the  wound,  or  by  the  tourniquel,  or  by  com- 
pression of  the  brachial. 

The  palmar  arches  arc  not  directly  compressible,  but  hemorrhage 
from  the  palm  is  controlled  by  grasping  firmly  a  round  body  as  a 
&      billiard  ball,  an  apple,  a  stone  wrapped  with  gauxe,  and  bandagingrfl 
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th«  hand  ia  this  position.  If  thU  is  not  praclical,  the  tourniquet 
may  be  applied  to  lite  forearm,  or  the  brachial  compressed. 

The  digital  arteries  arc  always  easily  conlrolied  by  constriction  of 
the  linger  above  the  wound. 

The  femoral  artery  is  compressible  in  the  middle  of  the  groin 
against  the  ramus  of  the  pubes,  but  great  pressure  is  required  here 
to  control  its  flow  (Fig.  54).     It  may  likewise  be  compressed  lower 
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linst  the  shaft  of  the  femur.  The  tourniquet  is,  in  tliis  in> 
stance,  the  safer  lemjiurury  hemostatic,  a  compress  of  some  sort 
intervening  between  it  and  the  artery. 

The  popliital  b  not  compressible.     Bleeding  must  be  controlled 
by  direct  pressure  or  by  compression  of  the  femoral. 

The  tibidh  liicewisc.    They  may  also  be  controlled  by  flexing  the 
knee  forcibly  upon  a  pad,  holding  the  pad  in  place  by  a  cross  piece 
prc&sing  forcibly  against  the  popliteal  space,  b.(\A  ^^v  vw\s.\iS*i.-'«' 
place  by  a  bandage  around  tlifc  ftta.ei\f;%*^sR^\V  "^-TjlkiV"®-  ■*''^" 
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Tlie  dorsal  and  planlor  arteries  (an  bet  bo  controlled  by 
pressure  or  by  compressing  the  tibials  and  peroneal  as  they 
the  ankle. 

The  artwics  of  the  surface  of  the  trunk  most  likdy  to  produce] 
dangerous  hemorrhage  are  the  internal  mammary,  the  inlercostalsA 
and  the  deep  epigastric.    These  can  be  controlled  temporarily  only] 
by  direct  pressure,  either  with  the  linger  or] 
gatue  packing.    The  method  of  compressing! 
the  intercostal  is  represented  in  Fig,  55. 

EPISTAXIS 

Epistaiis  is  3  form  of  hemorrhage  often 
troublesome  and  requiring  special  treatment. 
It  may  occur  in  one  or  both  nostrils.     The 
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intmoMd  »rteT.  a.ribti  Simpler  cases  arc  relieved  by  the  erect  posi- 
A.  aTMrvi  w,  k>uh.  {Wai-  UoH,  holding  the  arms  above  the  head,  by 
ihc  reflex  effects  of  cold  to  the  back  of  the 
neck,  or  by  pressure  over  the  root  or  sides  of  the  nose. 

If  these  measures  fail,  the  nostril  may  be  syringed  with  certain 
solutions:  hot  water;  anllpyrin,  5  to  10  per  cent,,  which  is  especially 
recommended  in  the  Am.  Text-book  of  Surgery;  adrenalin,  1  to 
tooo. 

The  patient  must  not  blow  his  nose,  as  this  eliminates  the  clot. 
In  the  more  severe  cases  try  tamponing  the  anterior  narvs.  If  a 
nasal  speculum  and  a  good  mirror  light  are  available,  the  anterior 
nares  may  be  systematically  plugged  through  the  speculum  with 
adrenalin  gauze;  or,  by  such  means,  the  bleeding  point  may  be  dis- 
covered and  touched  with  the  point  of  the  cautery,  with  silver  ni- 
trate, or  with  chromic  acid. 

The  Intemaliimal  Journal  of  Surgery  gives  this  pracrical  sugges- 
tion: a  layer  of  cotton  is  wound  around  a  pen  holder  until  the  de- 
sired ihicknfss  is  obtained  and  then  withdrawn.  The  cotton 
cylinder  is  then  moistened,  sijueezed  dry.  and  inserted  into  the  nasal 
cavity.  If  the  projecting  end  is  now  moistened,  it  will  swell  up  and 
thus  produce  sufficient  compression. 

If  these  various  measures  fail,  then,  the  ^ikrior  nares  must  ba 
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TuRgrf.  For  this  purpose,  in  emergencies,  an  ordinary  soft  rubber 
calheler  is  available,  in  lieu  of  the  Bcllocc]  cannula  (Fi^.  56).  It  is 
threaded  and  passed  directly  backward  through  the  inferior  meatus 
until  iLs  point  emerges  below  the  soft  palate.  The  thread  is  caught 
with  forceps,  drawn  out  through  the  mouth,  and  held  while  the 
catheter  is  withdrawn.  One  end  of  the  thread  projects  from  the 
nostril  and  the  other  from  the  mouth,  and  a  pledget  of  cotton  is 
tied  to  this  latler  end  anil  traction  made  on  the  other,  by  which 
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PlH.  56. — Tsmpiming  po«t«riar  nww.     (SUwarL) 

m«an«  the  tampon,  guided  by  the  index  finger,  is  drawn  up  behind 
the  soft  palalc  and  into  the  posterior  narei.  When  the  tampon  is 
tied  on  it,  it  is  a  good  plan  to  leave  the  thread  still  long  enough  to 
hanR  out  of  the  mouth,  which  will  greatly  facilitate  the  removal  of 
the  plug;  otherwise  forceps  are  required  or  else  the  tampon  will 
have  to  be  puflhed  backward  Into  the  pharynx.  Any  plug  put  into 
the  anterior  narcs  must  be  secured  by  a  silk  thread,  lest,  becoming 
dislodged,  it  may  drop  into  the  larynx.  The  plugs  must  not  be 
left  in  for  more  than  two  days,  and  should  be  moistened  before 
removal  with  a  mild  antiseptic  solution.  Hert/.feld  (J.  A.  M.  A.,  B 
March  r^,  1909)  describes  a  case  of  scrioiii  Vvtsr\wH!Wii."Hi  Vv«««- '^^ 
nasal  cav)l>-  treated  with  pctbotatt  <A  wi4a..    K  ^vwij  ^  «>ws!^ 
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bonted  ^uze  H  inch  wide  ms  covered  with  powdered  perboral 
of  soda  and  packed  tightly  into  the  anterior  narcs.  The  hemorrhage 
ceased  immediately.  The  perborate  may  be  insufflated  directly 
into  the  cavity.  A  grayish-white  foam  immediately  issues,  nasccDt 
oxygen  is  liberated,  and  the  bleeding  checked. 
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CHAPTER  IX 
WOUNDS.    GENERAL  PRINCIPLES 

DEFINITIONS 

A  wound  b  the  solution  of  the  continuity  of  th«  soft  tissues,  due 
to  trauma. 

(a)  Subculawous  wounds  are  traumatic  lesions  of  the  deeper 
tissues  without  any  dcfiiutc  break  in  the  skin.  Such  wounds  arc 
more  commonly  called  "contusions," 

(b)  Open  wounds  are  those  accompanied  by  a  solution  of  con- 
tinuity of  ihc  integuments. 

I.  Incistd  wounds  are  open  wounds  produced  by  shaqi  or  edged 
instruments. 

3.  Slab  wounds  are  those  produced  by  sharp-pointed  instruments. 

3.  Punctured  toounds  arc  those  produced  by  blunt-pointed  in- 
struments. 

4.  Lacerated  wounds  arc  those  produced  by  tearing  or  crushing. 

5.  Gunshot  wounds  are  thoi^e  produced  by  projectiles;  shot,  bullets, 
cannon  balls. 

A  penetmlinK  wound  is  one  in  which  the  vulnerating  instrument 
reaches  a  body  cavity. 

A  perforating  wound  is  one  in  which  the  vulnerating  body  passes 
through  the  cavity. 

An  a.wptif  wound  is  one  in  which  there  is  an  absence  of  the  germs 
of  inilammalion. 

A  sepik  or  infetled  woumt  is  one  in  which  thegermsof  inflammation 
are  present. 

A  poisoned  toound  a  one  in  which  some  agent  destructive  to  tissue 
is  present. 

An  operative  wound  Lt  one  produced  by  thft  vit^'Wrti^'^iwI«.»^si^ 
is  presumed  to  be  aseptic. 
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SYMPTOMS  AND  CHARACTERISTICS  OF  WOUNDS 
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AU  wounds  produce  more  or  less  pain,  hemorrhage,  and  loss  of 
function;  in  addition,  the  severer  wounds  produce  const ilutional 
disturbances,  such  as  shock,  although  shocit  may  also  occur  in  slight 
wounds.  Hemorrhage  depends  upon  liie  number  and  size  of  the 
blood  vessels  involvwi;  pain,  upon  the  character  of  the  tissue  and 
the  extent  of  nerve  injury;  loss  of  funcliun,  uinm  the  amount  and 
kind  of  tissue  destroyed;  shock,  upon  the  mode  of  injury  and  the 
tissues  cimterncd. 

Subcutaneous  woimds  vary  widely  in  the  amount  of  tissue  di- 
vided. There  may  be  any  degree,  from  a  mere  strain  of  a  few  fibers, 
with  slight  intercellular  exudation  (bruises),  to  total  division  or 
widespread  laceration  of  the  various  layers  of  subcutaneous  tissue. 

The  pain  is  dull  and  aching.  The  hemorrhage  is  usually  slight, 
but  occa^onally  may  be  dangerous.  If  the  hemorrhage  is  slight, 
it  produces  merely  subcutaneous  discoloration,  most  marked  in 
lax  tissues;  if  moderate,  il  produces  an  effhyntosu;  if  serious,  a 
hematoma. 

Contusion  of  the  nerves  may  produce  paralysis,  usually  tem- 
porary; or  the  nerve  may  be  completely  divided  in  subcutaneous 
wounds,  and  the  paralysis  be  permanent.  Shock  is  nearly  always 
pr«sent  in  some  degree. 

Treatment — Subcutaneous  wounds  are  nearly  always  aseptic,  and 
an  cflfort  should  be  made  to  keep  them  so. 

The  first  principle  of  treatment  is  functional  rest.  It  may  be 
secured  in  bed,  or  by  the  use  of  splints,  slings,  or  bandages.  Merc 
voluntary  immobilization  is  not  often  sufficient,  .^pply  a  cotton 
compress  and  bandage;  a  flannel  bandage  firmly  laid  on,  alone,  often 
gives  great  relief.  Evaporating  lotions,  in  the  case  of  superficial 
contusions,  often  do  good.  Tincture  of  arnica  and  witch-hazel  arc 
common  domestic  remedies. 

The  following  solution,  freely  and  immediately  applied,  will  often 
prevent  a  "blacked"  eye 

1} — Ammoni.  chloridi.,  gr.  v. 

Alcohol,  S    i. 
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^^^XoM,  while  often  giving  relief,  must  he  used  with  caulion,  since  a 

m  too  long  upplication  will  lower  the  vitality  of  the  tissues  and  interfere 

with  repair,  or  will  e^-eii  precipitate  death  of  the  injureti  tissues. 

I  Heat,  in  the  form  of  a  hot  water  bottle  or  hot  flannels,  is  hetter. 
If  die  extravasations  of  blood  are  moderate,  they  may  be  let  alone; 
or  if  persistent  and  interfering  with  repahr,  they  may  be  aspirated. 
In  either  event,  after  the  intlammalory  !tymi>Iiims  have  «iibsicfed, 
massage  is  us«-ful  to  hasten  absorption,  promote  nutrition,  and  insure 
repair  and  restoration  of  function. 

»In  those  cases  of  severe  injury,  where 
the  s>ul>cutatteous  hemorrhage  is  niarked 
and  continuous,  and  where  a  hematoma 
forms,  the  skin  must  be  incised  without 
delay,  the  clots  turned  out,  the  wounded 
■  N-essels  secured,  and  the  wound  subse- 
quently treated  as  an  open  one. 

A  workman  fell  from  a  scaffold  strik- 
ing the  gluteal  region.  He  seemed  at 
•  first  only  se^-erely  bruised.  A  day  or  so 
later  it  became  apparent  that  a  large 
hematoma  had  formed.  It  was  aspir- 
ated and  a  large  quantity  of  blood  re- 
moved but  the  tumor  rapidly  reformed. 
B  It  was  opened  freely  and  in  the  torn  fibers 
'  of  the  gluteus  maitimus  a  large  vessel  was 
found  still   bleeding.    The  cavity  was  a 

I  long  time  in  healing  btit  no  infection  occurred. 
Incised  wouods  arc  characterized  by  sharp  and  severe  pain,  free 
bleeding,  and  a  tendency  to  gajM;. 
The  slight  actual  destruction  of  tissue,  the  comparative  clcunli- 
neas  of  a  cutting  instrument,  the  free  blec<iing,  and  the  gaping 
present  conditions  most  favorable  for  transforming  an  infected  wound 
into  an  aseptic  one,  or  at  least  praclieally  so.  At  any  rate,  many 
presumably  infected  incised  wounds  heal  with  the  same  readiness 
and  absence  of  inflammatory  symptoms  as  aseptic  operative  wounds. 

Treatment— P'or  the  arrest  of  hemorrhage,  otdTOSkrvV^, ■a.'^«TONt*"»e- 
wrung  out  of  hot  water  or  nontiaV  &a\V  ?«\\i.\\«^  Sa  -s^fSio***-   ^■ 


Fic   S7.— Row*!'    "^     in- 
f«cCBd  intuvd  mmnd  of  ibLxlL 
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tliis  does  not  have  the  desired  result,  the  bleeding  vessels  sre  to  be 
aeised  with  artery  forceps  and  ligated.  The  bemoslaMs  must  Iw 
complete. 

The  wound  i*  next  carefully  cleansed  of  clots  and  foreign  hodic3, 
using  normal  salt  solution,  sterile  water,  or  very  weak  antieqitic 
solutions  Under  favorable  circumstances,  that  is  to  say,  if  there 
is  a  reasonable  certainty  that  the  wound  has  been  rendered  prac- 
tical!}' sterile,  it  is  closed.  If  sepsis  is  (eared,  a  smsiU  tube  or  capillary 
drain  must  be  employed  (Fig.  57). 


Fm.  in. — Metbod  a(  mikiiis  as  incision.    (Viah-I 


In  the  first  instance,  the  wound  is  as  carefully  closed  by  suture 
as  an  operative  one.  In  the  second  case,  sutures  are  employed,  but 
are  placed  further  apart,  leaving  the  wound  free  of  access  for  cleans- 
ing solutions  and  for  the  free  escape  of  the  exudates.  If  drainage 
b  employed,  it  may  usually  be  dispensed  with  after  the  third  day,  if 
no  sepsis  arises. 

It  is  safer  to  regard  all  large  incised  wounds  as  infected.  If  the 
wound  is  closed,  itmust  be  carefully  watched  for  ^gns  of  infection, 
and,  on  their  appearance,  be  reopened  without  delay;  or  llie  sutures 
may  be  placed  and  left  untied  until  the  probabilities  of  infection 
have  been  determined.  A  wound  sealed  on  the  surface  and  infected 
below  is  a  calamity. 

After  repair  of  the  aseptic  incised  wound,  a  dressing  of  plain  sterile 
or  berated  gauze  is  applied,  and  over  this  absorbent  cotton  and 
bandage. 


In  certain  instances,  aa  with  tnciscd  wounds  of  the  face,  the 
dressing  may  be  dispensed  with,  the  slight  serous  rxudatc  bciQf;  al- 
lowed to  dry  and  form  a  crust,  which  protection  is  quite  adequate. 

Opentive  wounds  are  incised  wounds;,  and  the  aim  is  always  to 
make  and  maintain  them  aseptic.  Aside  from  preliminary  steriliza- 
tions, there  is  a  proper  method  of  making  these  wounds,  which  is 
essential  in  keeping  them  aseptic  and  promoting  repair. 


PtC.  so. — A  tooi  incU^n.     (Fmo.) 

The  aim  should  be  to  do  as  little  violence  as  posablc  to  any  tissues 
incised.  The  cutting  instrument  must  be  sharp,  and  the  tissues 
evenly  and  smoothly  divided. 

To  make  a  good  incision,  fix  and  slightly  stretch  the  ti.ssucs  on 
either  side  of  the  proposed  line  of  section,  with  the  left  thumb  and 
index  finger.  Never  put  the  skin  on  the  stretch  on  one  side  only. 
The  first  stroke  of  the  scalpel  should  divide  the  skin  for  the  whole 
iength  previously  determined  (Fig.  58).     Decide  beforehand,  there- 


^^  Pio.  Co. — A  bcK!  iocidoo.    (Vtam-i 

lore,  the  probable  length  of  incision  required.  The  inexperienced 
operator  is  inclined  to  make  the  wound  too  short  and  when  subse* 
quenlly  it  needs  to  be  lengthened  it  is  difficult  to  keep  it  straixht. 
When  the  skin  and  subcutaneous  connective  tissue  are  divided, 
identify  the  deep  fascia  before  incising  it;  it  is  an  important  land- 
mark in  nearly  every  part  of  the  body.  All  the  layers  must  be  cut 
without  any  ga.^hing  or  notching.  The  incision  in  the  deeper  layers 
should  not  be  quite  so  long  as  in  the  superficial  la^w.  X^^a^}*^ 
incision  gi  ves  an  equally  good  view  ol  ^  VM\i  ti\.  ^^■e.  «.m\v^  "^"vt-  *^' 
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The  bad  incision  creates  irrcguiaritics  which  interfere  with  inspection, 
not  to  speak  of  repair  {Fig.  bo). 

Stab  wounds  differ  front  incised  wounds  only  in  their  greater 
uncertain  lie*.  Their  narmwiiess  and  depth  make  it  difTicult  to 
determine  what  organ*  and  tissues  have  been  involved. 

In  order  to  make  a  doubtful  diagnosis  sure,  to  repair  an  injured 
structure,  to  control,  hemorrhage.  an<i,  to  insure  antisepsis,  it  is 
often  necessary  to  enlarge  the  wound.  In  oilier  respects  these 
wounds  arc  treated  on  the  same  general  principles  as  incised  wounds. 

Punctured  wounds  are  peculiarly  a  source  of  worry.  They  are 
most  prone  to  become  seplic  for  two  reasons;  first,  infection  is  very 
likely  to  be  carried  into  the  wound,  and,  second,  it  is  likely  to  be 
retained. 

The  vulncrating  instrument  is  usually  unclean;  portions  of  it  may 
be  broken  o9  and  retained;  other  foreign  bodies,  such  as  shreds  of 
clothing,  sources  of  infection,  may  be  pushed  in  and  overlooked, 
inasmuch  as  the  narrow  tract  makes  exploration  difficult.  The 
tissues  *re  not  divided,  but  are  pushed  apart,  and  tend  to  close  as  the 
instrument  is  withdrawn.  The  vessels  arc  little  wounded,  so  that 
bleeding,  the  best  agent  for  disinfection,  for  washing  out  the  invading 
microorganisms,  is  wanting. 

The  bottom  of  these  wounds  may  be  shut  off  from  the  surface,  so 
that  the  o.^gen-hating  bacillus  of  tetanus  finds  there  a  congenial 
lodging. 

The  treatrnftU  for,  all  these  reasons,  must  be  circumspect-  In 
doubtful  cases,  it  is  belter  at  once  to  lay  open  the  wound  and 
thoroughly  disinfect  and  search  for  foreign  bodies.  In  any  event, 
the  wound  must  be  carefully  syringed  with  cleansing  solutions. 
Peroxide  of  hydrogen  is  particularly  indicated  if  tetanus  is  antici- 
pated. Antilelanic  scrum  is  indicated.  If  suppuration  is  threat- 
ened, early  and  free  incision  and  drainage  arc  imperative. 

Counter  openings  may  be  required  to  fatiliUile  the  removal  of 
foreign  bodies  or  inflammatory  products. 

Lacerated  wounds  arc  characterized  by  the  great  destruction  of 
tissue,  comparatively  speaking.  "They  are  peculiarly  the  product 
of  modern  limes."  The  machinery  of  rapid  transit  and  manu- 
factory    is    largely    responsftAe.    feci\\«\   txijVwki'iv'ii  tyiuijcUnite   a 
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number.     Gunshot  wounds,  cspedally  of  the  face,  are  likely  to  be 
lacerated  wouDds. 

H     The  manner  in  which  the  injuries  are  produced,  the  tearing  and 

^krushing  of  the  ti<Liue?,  gi\'cs  such  injures  the  following  characteristics: 

^ft  (i)  There  is  slight  primary  hemorrhage. 

^H  (a)  There  is  frequently  leactionary  or  secondary  hemorrhage. 

^B  (5)  Shock  is  usually  present. 

^P  (4)  Infection  seldom  fails  to  develop. 

^P  (5}  Deformity  is  likely  to  result.  fl 

The  following  are  the  reasons: 

(i)  Primary  hemorrhage  is  slight,  out  of  all  proportion  to  the 
destruction  of  tissue,  because  the  coats  of  the  torn  vessels  curl  up  and 
contract,  the  rzigged,  uneven  surfaces  favor  coagulation,  and  the 
presence  of  shock  lowers  the  blood  pressure. 

(3)  Reactionary  hemorrhage  occurs  because  of  the  smaller  vessels 
losijig  their  plugs  of  clotted  blood  when  the  blood  pressure  is  re> 
stored.  Secondary  hemorrhage  occurs  because  of  the  suppuration, 
which  is  the  rule  rather  than  the  excqiUon,  unless  prevented  by 
treatment. 

{3)  Shock  is  always  present  In  some  degree  because  of  the  injuries 
to  the  nerve  trunks.  In  crushing  injuries  to  the  extremities,  it  is 
sometimes  dilTicult  to  relieve  shock  until  the  mangle<)  ner^'es  are 
completely    divided    by    amputation.     Somctuncs    under    these 

K«ircumstance«,  the  shock  is  immediately  falal. 

™  (4)  Infection  is  coincident  with  the  injury  because  of  the  grime 
whkh  is  ground  into  llic  tissues.  The  vitality  of  the  tissues  ad* 
joining  those  which  were  killed  outright  is  greatly  lowered,  and  the 
power  to  resist  microbic  invasion  lust.  ,\n  invading  germ  and 
lowered  vitality  arc  the  two  factors  always  essential  to  suppuration. 

^  Treatment  1^  Lacerated  Wounds. — (t)  tltmoslasls,  {2)  rdief  0/ 
hoc  k,  3)  antisepiis,  (4)  support. 
(i)  Hemostasis  is  usually  not  dtfTicuIt.  It  may  be  necessary  to 
catch  up  a  bleeding  vessel  with  forceps  and  ligate,  but  more  often 
pressure  witli  gauxe  pad.s  wrung  out  of  hot  normal  $alt  solution 
suffices.  Unless  the  hemorrhage  is  severe,  sterilize  the  adjacent 
skin  with  soap  and  water,  bichloride,  or  alcohol^  b«(cK«  V«aess««wt. 
exploration. 
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(s)  Shock  b  treated  on  general  principles.  Maintain  the  body 
heat,  lower  ihe  hcati,  and  kct-p  the  patient  quiet.  In  severe  cases, 
injections  of  adrenalin  and  salt  solution  are  to  be  employed.  (See 
shock.) 

(3)  Antiseptic  measures  follow  the  arrest  of  hemorrhage  and  shock. 
Begin  by  covering  the  wound  with  sterile  gauze,  and  then  scrub  the 
adjacent  skin  with  soap  and  sterile  water,  then  with  bichloride, 
1-2000,  and  finally  with  alcohol.  Next  cleanse  the  wound.  By 
repeatedly  flu.shing  with  normal  salt  solution  or  very  weak  bichloride 
or  other  antiseptics,  an  edort  is  made  to  rid  the  tissues,  as  much  as 
possible,  of  dirt  and  debris. 

Porter,  of  Fort  Wayne,  says  with  regard  to  cleaning  wounds 
{American  Medicine,  September,  1906),  that  it  is  an  easy  matter  to 
overdo  in  our  attempts  to  render  an  accidental  wound  aseptic.  By 
the  use  of  too  vigorous  scrubbing,  too  harsh  mechanical  means, 
loo  hot  water,  or  too  strong  antiseptic  solutions,  more  harm  than 
good  may  be  done.  The  resisting  power  of  the  tissues  is  perhaps  the 
most  potent  single  factor  in  preventing  infection,  and  it  may  be 
diminished  by  too  much  antiseptic  zeal.  We  must  remember  that 
in  spite  of  our  efforts  some  germs  will  be  left  for  nature  to  take  care 
of,  and  we  must  not  make  it  imposable  for  her  to  do  iL  "Person- 
ally," says  Porter,  "  I  find  myself  using  more  care,  more  lime,  morfr 
patience,  more  soap,  more  water,  and  less  vigorous  scrubbing,  Icsa 
curettcmcnl,  and  weaker  germicides." 

In  the  author's  practice  such  wounds  are  freed  of  grease  and 
grime  by  pouring  on  gasoline  and  then  painting  very  thoroughly 
with  iodine;  or  in  the  case  of  cavities  the  iodine  is  poured  into  tha 
wound. 

It  is  not  always  possible  to  determine  to  what  extent  the  tissues 
are  fatally  injured.  In  the  case  of  crushed  wounds  of  Ihe  e.xtremi- 
ties,  it  may  be  necessary  to  wail  until  a  line  of  demarcation  appears^ 
so  that  no  useful  tissues  shall  be  unnecessarily  sacrificed. 

Drainage  is  a  matter  of  antisepsis.  It  is  a  sine  qua  non  in  the  casa 
of  lacerated  or  crushing  wounds,  hut  there  is  usually  little  trouble 
in  this  respect  for  the  reason  that  these  wounds  arc  not  sutured 
and  drainage  is  provided  for  in  the  dressing. 

(4)  Suture  of  the  akin  v(o\iT\ii\s.T\QV\«jKi\Wc,*.4in>ilc,butccrtai^^ 
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Wd(  the  deq>cr  structures  may  demand  such  rqjair.     A  di\ndcd  nerve 

■  trunk,  tendon,  or  muscle  requires  approximation.  Sometimes 
coaptation  of  the  wound,  even  though  incomplete,  will  lessen  the 

itimi^  required  for  granulation. 
The  dressing  must  fill  two  requirements;  it  must  absorb  the  dis- 
charge and  aJso  keep  out  infection.    The  most  commonly  emplc^-ed 
dressing  consists  of  a  loose  but  liberal  covering  of  bichloride  or 
boraled  gauxe  applied  to  the  wound,  and  over  this  a  covering  of 

■  absorbent  cotton  held  in  place  by  a  bandage,  which  is  applied  for 
the  purpose  also  of  giving  equal  pressure  and  support  to  the  wounded 
tissues.    The  frequency  with  which  the  dressing  must  be  changed 

■  will  depend  upon  the  degree  of  infection. 

'  The  author  has  derived  much  satisfaction  in  the  treatment  of 
this  class  of  wounds  on  the  hand.-^  from  the  u»e  of  the  ointment 
mentioned  on  page  471.  After  the  wound  has  been  cleansed  with 
iodine,  the  ointment  is  applied  and  the  whole  covered  with  gauze 
and  bandaged.     It  lend.t  to  relieve  ten.'^on  and  pain  and  promote 

tivpair.    The  gauze  does  not  adhere  to  the  surface  of  the  wound 
and  so  the  change  of  dressing  is  facilitated. 
The  aim  in  general  is  to  disturb  the  tissues  as  little  as  possible, 
and  no  change  i.s  made  except  to  meet  the  indications  for  some  phase 
of  sepsis. 

Infected  wounds  may  not  be  recognised  as  such  from  the  first, 
'  but  soon  the  processes  of  inflammation  manifest  themselves.     Pain, 
ednesa  and  swelling,  accompanied  by  certain  constitutional  states, 
1 U  fever  and  rapid  pulse,  arc  the  cardinal  symptoms. 
The  sepsis  may  produce  no  results  more  severe  than  temporary 
'disturbances  of  the  character  named.     On  the  other  hand,  it  may 
result  in  suppuration,   which  prolongs  repair  and   produces  un- 
welcome cicatrices;  or,  even  worse,  the  Infection  may  spread  so 
rapidly  as  to  involve  extensive  areas,  rendering  the  ti.ssues  brawny 
with  serous  exudates  and  overwhelming  the  heart  and  kidneys  with 
toxins  before  suppuration  has  time  to  appear.     It  is  these  un- 
certainties which  make  infection  so  much  to  be  feared,  and  make  its 
prevention  the  largest  element  in  the  treatment  of  ordinary  woun< 
tWbco  once  the  sepsis  has  a  definite  foothold  \Tl«.'«Q^w\\,'^Me■^" 
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menl  has  Iwo  objects:  lu  drstxoy  the  germ  and  remove  And  neutralize 
ils  toxins;  and  to  support  the  tissues  in  their  struggle. 

Irrigate  the  wound  cavity  at  least  once  daily  with  wealc  anti- 
septic solutions,  such  as  bichloride,  peroxide,  lysol,  or  iodine;  provide 
the  freest  exit  for  the  exudates,  employing  drainage  lubes,  if  there  is 
ft  cavity.  Never  pack  a  suppurating  cavity  with  gauze.  Apply  a 
moist  gauze  dressing,  moistening  it  with  alcohol,  bichloride  or  boric 
acid,  or  other  antiseptic  solutions,  or,  what  is  perhaps  as  well,  with 
normal  salt  solution.  This  may  or  may  not  be  covered  with  ab- 
sorbent cotton.  lA''haic\'cr  other  quaUtics  the  dressing  may  possess, 
it  must  be  absorbent.  Sometimes  in  the  case  of  the  extremities, 
prolonged  immersion  in  warm  normal  salt  solution  does  good. 

After  granulation  once  begins,  it  may  be  stimulated  and  the 
wound  kept  healthy  by  the  use  of  dusting  powders,  antiseptic  oint- 
ments, or  balsam  of  I'eru.  The  latter  has  been  lately  very  highly 
recommended,  in  the  treatment  of  wounds  generally. 

(For  gas  bacillus  infection  sec  page  285.  compound  fractures.) 
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CHAPTER  X 
WOUNDS  OF  SPECIAL  REGIONS 

WOUNDS  OF  THE  SCALP 

Certain  anatomical  fcattires  determine  the  special  character  of 
scalp  wftutKis,  and  must  be  kept  in  mind  in  prognosis  and  treatment. 

The  blood  vcs-tcls  converge  toward  the  vertex;  they  are  the 
occipital,  posterior  auricular,  HUjicrficial  temporal,  supraorbital 
and  temporal,  any  one  of  which  may  give  rise  to  troublesome  tileed* 
ing,  and  all  of  which  are  sulxrulaneouii  instead  of  subaponeurotic, 
as  elsewhere. 

They  arc  firmly  connected  with  the  dense  tissue  of  the  scalp  and 
for  that  reason  do  not  readily  contract  when  divided;  for  this  reason 
the  bleeding  from  scalp  wounds  is  copious  and  without  much  tend- 
ency to  ^wntancous  arrest.  The  vessels  are  somewhat  difficult  to 
catch  with  artery  forceps. 

The  aponeurosU  of  the  occipito-fron talis  is  the  dividing  line  in 
prognoss;  wounds  that  do  not  penetrate  it  arc  less  likely  to  become 
inffeCted,  nor  do  the  conditions  favor  spread  of  infection.  A  wound 
perforating  the  aponeurosis  is  always  a  matter  of  concern;  for,  ow- 
ing to  the  loose  cellular  tissues  which  connect  the  aponeurosis  with 
the  pericranium,  an  infection  may  spread  very  rapidly  and  in  every 
direction. 

All  walp  wouniU  arc  presumably  infccled,  yet  the  free  bleeding 
minimizes  the  infection,  and  the  rich  blood  supply  of  the  tissues 
favors  rapid  repair. 

Scalp  wounds  do  not  gape  unless  the  aponeurosis  is  divided,  and 
contused  wounds  often  resemble  incised  wound*. 

Contuiions  may  result  in  ibc  formation  of  hematoma  beneath  the 
i*at,  but  ihey  arc  of  little  moment.  Ev-aporatinig  lotU^va.  -kxt 
sufficient  to  hasten  ahsorpUoo. 
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A  severer  injury  may  cause  a  hematoma  under  the  apaneurotis. 
Glancing  blows,  other  things  being  equal,  arc  more  Ukcly  to  cause 
the«e  tumors,  rupturing  the  vessels  of  the  subaponeurotic  areolar 
Ussuc.  Such  a  lumor  is  likely  to  be  extensive.  It  may  be  the 
source  of  error  in  diagnosis,  giving  the  examining  linger  t)ie  xenna- 
Uon  of  a  depressed  fracture,  being  hard  around  the  borders,  and  soft  ■ 
ta  the  center.  If  the  tumor  is  of  sudi  si^c  as  to  put  the  skin  greatly 
on  the  stretch,  it  may  be  punctured.  Thb  is  preferable  to  inci- 
sion, for  there  is  less  chance  of  infecting  the  exudate.  ■ 

Absorption  alwaj-s  takes  place  so  that  the  least   interference    " 
possible  h  the  best  trcatmenL 

A  hematoma  may  form  under  the  pericranium,  usually  in  children 
in  whom  the  bone  has  a  rich  vascular  supply.  Here,  also,  it  Is  ab- 
sorbed in  time,  and  intervention  is  rarely,  if  ever,  necessary. 

Open  Wounds, ^Tlie  treatment  of  tlicse  wounds,  of  whatever 
character,  may  be  expressed  in  certain  general  formulte. 

The  first  stqi  consists  in  cleansing  the  hair  of  the  blood,  which  is 
not  always  an  easy  task.  Warm  water  is  best  to  dissolve  out  the 
clots,  or  peroxide  of  hydrogen. 

The  next  step  consists  in  removing  more  or  less  of  the  hair,  de- 
pending uiwn  the  gravity  of  the  wound.  In  all  serious  cases,  the 
whole  scalp  must  be  shaved.  Begin  by  cutting  the  hair  with  the 
scissors,  and  then  apply  tl)e  razor;  the  "safely  raxor"  facilitates 
this  work. 

Next  cleanse  the  scalp  with  ether,  to  dbsolvc  the  oil  which  is  al- 
ways present,  and  follow  this  with  alcohol;  otherwise  the  ether  will 
interfere  with  the  soap  and  water  cleansing  which  follows,  and  which 
is  freely  and  vigorously  apphed. 

In  the  meantime,  a  light  gauze  packing  prevents  the  soap  and 
water  running  into  the  wound.  Once  the  scalp  is  cleansed,  the 
wotmd  itself  is  to  be  cleansed. 

Strong  antiseptics  are  distinctly  to  be  avoided.  Sterile  water, 
normal  salt  solution,  or  pero.xide  are  perhaps  the  best.  An  irrigator 
or  syringe  is  not  to  be  u.scd,  but  the  solution  may  he  squeezed  out 
of  a  compress  into  the  wound.  Be  assured  that  every  particle  o( 
foreign  matter  i&  out  of  the  wound  before  considering  repair. 
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■  Complete  hemostasis  is  an  essential  to  rapid  healing,  and  the  time 
B  lid  patience  spent  in  securing  it  are  l)y  no  means  lost.  1(  tlie 
bleeding  vcskIs  cannot  be  ligated  in  the  ordinary  way,  the  ligature 
may  be  carried  on  a  needle  through  the  tissues  surrounding  the 
vcswi.  The  oozing  may  be  entirely  controlled  by  a  few  minutes' 
pressure  with  a  hot  antiseptic  compress.  The  main  thing  is  not  to 
get  discouraged  or  be  in  too  great  a  hurry. 

The  cleansing  and  hemostasis  completed,  the  coaptation  follows. 
In  the  case  of  contused  wounds,  the  ragged  edges  are  to  be  trimmed. 
The  suturing  is  an  important  step  in  facilitating  reunion.  Even 
wounds  that  do  not  gape  heal  all  the  more  quickly  for  suturing,  sillc 
:  probably  the  best  material. 
In  Tnany  cases  of  incised  wounds  which  arc  not  deep,  the  suturing 
may  be  firm  and  no  drainage  required.  In  the  great  majority  of 
cases,  however,  drainage  is  necessary,  and  may  be  secured  by  in- 
complete suture,  by  a  tube,  or,  following  Von  Bergman,  by  strips  of 
gnuxie  or  rubber  tissue. 

The  dressing  will  usually  consist  of  sterile  gauze  and  absorbent 
cotton  held  in  place  by  bandage.  In  the  case  of  minor  wounds, 
and  where  no  infection  is  feared,  it  is  sufficient  to  smear  the  line  of 
suture  witli  sterile  vaseline  and  cover  with  flexible  collodion. 

If  a  large  segment  of  the  scalp  has  been  loosened,  every  effort 
must  be  made  to  readjust  and  suture  it  accurately,  though  the  drain- 
age must  be  ample.  Oftentimes  with  those  who  have  been  even 
I  almost  completely  scalped,  the  results  have  been  excellent. 
I-'lahcrty  reports  a  case  of  complete  avulsion,  occurring  In  a 
laundry  worker.  There  were  an:as  uf  denuded  bone.  There  was 
no  shuck  and  but  little  hemorrhage.  The  woman  who  was  alone 
at  the  time  of  the  accident  remained  perfectly  conscious  and  after 
extracting  herself  from  the  machinery,  stopped  the  motor  and 

I  wrapped  a  lowcl  around  her  head. 
Hot  boric  acid  compresses  were  applied  without  further  cleans- 
ing and  after  four  days  Thiersch  grafts  taken  from  the  thigh  were 
applied  to  one  side  of  the  head  and  a  week  later  lo  the  other  side. 
The  denuded  bone  was  trephined  through  the  outer  tabic  that 
granulations  for  grafting  might  form.  Purauvix^  ^V\9. Vvc*.  «A.  vveo-- 
meul  tlie  patient  was  enabled  tu  \w^vc  \iife>»!MJ5\Vi^v»,  v***"^^'*^"*^ 
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with  head  covered  with  good  firm  alcm.     (Annalii  of  Sur^ry,  Feb., 
191 40 

WOUNDS  OF  THE  PINNA 

Many  forms  of  injury  befall  the  car.  Jt  may  be  bruised,  cut,  or 
lacerated,  and  much  or  little  of  it  lost.  Even  a  slight  toss  is  a  dis- 
figurement, and  any  very  serioa'i  loss  of  tissue  results  also  in  some 
disturbance  of  hearing. 

A  laborer  came  inta_,the  City  Dispensary  with  half  an  car  cut  off 
and  hanging  by  a  mere  thread  of  tissue.  The  »harp  edge  of  a  spade 
wielded  by  a  co-woriter  had  produced  the  injury.  The  almost  dis- 
carded member  was  carefully  sutured  in  place  with  silk.  Some 
sJoughing  occurred  along  the  edges  of  the  wound  but  eventually  the 
repair  was  complete  and  almost  without  a  scar. 

These  tissues  possess  great  vitality,  and  the  completeness  of  re- 
pair after  much  mutilation  is  often  surprising,  Large  portions  of 
the  ear  may  be  cut  oft  complettly,  and  yet  if  immediately  sutured 
in  careful  coaptation,  union  will  occur.  There  may  be  some  slough- 
ing along  the  line  of  union,  but  eventually  there  is  but  little  scar 
tissue  left.  In  every  case,  then,  of  incised  wound,  an  effort  must  be 
made  to  suture.  The  hemostasis  must  be  complete,  and  if  there  is 
much  laceration,  the  edges  of  the  wound  must  be  trimmed.  Silk 
is  the  best  suture  material  in  these  cases. 

WOUNDS  OF  THE  FACE 

.Accidental  wounds  of  this  region,  more  than  any  others,  approsi- 
matc  aseplic  wounds.  These  wounds  do  not  gape  much;  the  tissues 
are  very  vascular,  so  that  the  conditions  are  most  favorable  for  re- 
pair. The  thief  aim  is  to  avoid  scar  lissue  and  the  consequent  dis- 
figurement. To  attain  that  end  the  suturing  must  be  delicate,  the 
coaptation  perfect.  The  sutures  must  lie  as  small  as  possible  and 
as  few  as  possible. 

The  subcutaneous  stitch  may  l)e  employed  if  the  wound  is  ex- 
tcn^ve  and  deep.  In  ordinary  incised  wounds  extensive  dres^gs 
may  be  dispensed  with,  and  the  line  of  suture  may  be  covered 
witli  collodioD  or,  as  VonBctgRiaa,wb.Q  dislik^^  cQUadiaa,su^g,eats, 
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Ithe  wound  may  be  amply  protected  by  the  scab  formed  by  the 
\  dried  exudates. 

WOUNDS  OF  THE  LIPS 

Wounds  of  ihe  lips  are  likely  to  bleed  con.si<lerably,  but  the 
fbeinorrhafie  is  easily  conlioUed  by  compresainK  the  lip  between  the 

thumb  and  index  Bnger.  and  then 

the  coronary  artery  may  be  lig- 
catcd  on  each  side  of  the  wound. 

When  the  division  is  complete, 
,  begin  the  repair  by  suturing  the 
,  inucou.<i  membrane  (Fin.  6i)  with 
j  catgut.  Suture  the  skin  by  con- 
j  tinuou»  or  interrupted  Duture  of 
liinc  silk  or  catgut.  The  greatest 
,  care  must  he  exercised  when  the 

border  of  the  lip  is  reached;  the 

coaptation  must  be  exnct  or  the 

result  will  be  a  disappointment. 
A   small   drain    in    the   skin 

wound  is  u&uallv  advisable. 


Vio.  6l^-8utiirinc<n>imdotlip.    (KMa.) 


WOUNDS  OF  THF,  TONGUE 

Wounds  of  the  tongue,  which  are  not  as  infrequent  as  one  might 
expect,  may  give  rise  to  a  disiigreeublc  hemorrhage. 

The  tongue  is  to  be  drawn  out  of  the  mouth  and  compressed  with 
the  fingers  above  the  wound  or  by  a  pair  of  forceps  covered  with 
rubber  tubing  or  with  gauze  (Fig.  62). 

Suture  the  bleeding  points,  employing  deqi  sutures  of  catgut, 
No.  $.  Every  (juarter  hour  the  mouth  should  be  washed  with  a 
solution  of  chloral,  1  grains  to  the  ounce,  until  the  oozing  and  pain 
have  subsided. 

WOUNDS  OF  THE  EYELID 

A  wound  of  the  eyelid  Is  to  be  repaired  UV,c  a.  'Kwm.^  lA  iJsvw.'**^, 
by  two  lines  of  suture.     Firsl  s.uV\we  l\\c  loatows.  -cnKwiwift.'wt.  **^'*^ 
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fine  catgut.  Then  begin  the  suture  of  the  skin  at  the  free  border, 
where  the  edges  of  the  divided  tarsal  cartilage  are  to  be  very  ac- 
curately coapled  (Fig.  6^).  If  drainage  is  used,  it  must  be  small 
and  project  from  the  middle  of  the  wound. 


Fig.  6t. — SuEurrne  wound  of  t<]mflutf.     A.  tungtie  contrulled  by  Urmculuin  forctpt.     D,  finft 
tulun  jium4  uuI  tl«4.     C.  M«tnd  lulure  p»Hd.  uiins  the  Rcvctdin  nwilla.     if-tjari.) 


WOUNDS  OF  THE  NECK 

One  has  but  to  consider  the  mullipiiL-ily  of  the  structures  in  the 
Deck  to  realize  that  wounds  of  this  region  are  likely  to  be  complicated. 

Whether  the  wound  be  incised  or  tonlused,  a  stab  or  a  gunshot 
wound,  there  are  dangers  that  arise  from  hemorrhage,  asphyxia, 
and  infection. 

The  most  common  wounds,  perhaps,  are  those  which  arise  from 
attempts  at  suicide.  That  these  attempts  are  often  abortive,  and 
the  danger  done  much  less  than  one  might  expect,  arc  due  to  the 
fact  that  the  tissues  are  yielding  and  the  vessels  recede  as  the  head 
is  thrown  back;  the  knife  may  be  directed  against  the  lower  jaw  or 
qjend  its  force  on  the  cartilages  or  hyoid  bone;  the  arm  may  lose  its 
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force  at  the  momtTit  the  larynx  k  opened,  or  from  tailinR  resolution. 
In  ihese  allemjils  at  suicide,  the  wound  in  right-handed  people  usu- 
.  ally  begins  on  the  left  side  high  up,  and  nins  oblicjuely  downward  to 
the  right,  becoming  less  and  less  deep.  Not  infrecjuently  the  wound 
may  appear  jagged,  or  give  the  impression  of  two  or  three  slashes, 
from  the  folding  o(  the  skin  before  the  pressure  of  the  knife  (Fig.  64). 
fn  the  graver  cases,  kefnorrkage  is  usually  the  first  consideration. 
If  a  carotid  is  wounded,  a  geyser  of  blood  spurts  out  and  the  patient's 
life  is  in  the  hands  of  the  first  comer,  for  there  is  no  time  to  call  for 
lied  aid.  If  the  internal  jugular  is  wounded,  the  hemorrhage  is 
ely  less  dangerous  and  per- 
haps even  more  difficult  definitely 
to  control.  Air  may  enter  the 
venous  circulation  and  death  im- 
mediately ensue.  In  either  case 
nn)ihing  but  intelligent  first  aid 
will  fail. 
I  The  caiotid  may  be  controlled 
by  pressure  downward  and  back- 
ward at  the  base  of  the  neck,  com- 
presjting  Oic  vessel  against  tlie 
transverse  process  of  the  sixth  ccrx-ical  vertebra ;  or  the  bleeding  may 
be  temporarily  controlled  by  direct  pressure  on  the  bleeding  vessel 
in  the  wound. 

When  the  surgeon  arrives  upon  the  scene,  he  finds  the  wound 
filled  with  a  great  clot,  for  it  cannot  be  expected  tliat  the  first  aid 
will  do  anything  more  than  partly  check  the  bleeding.     His  first 
'.  effort  must  be  to  cleanse  out  the  clot»  and  locale  both  ends  of  the 
,  bleeding  vessels,  <.lantp  tliem,  and  ligatc.     Blind  clamping  of  the 
'  tissues  en  masse  Is  absolutely  unsurgical.     Tf  the  ends  of  the  divided 
vessel  cannot  be  located,  the  wound  is  to  be  enlarged  over  the  course 
■  of  the  vessel,  using  the  anterior  border  of  the  slernocleidomaatoid 
muscle  as  a  guide.     If  the  character  of  the  wound  or  the  region  pre- 
clude that,  then  the  artery  must  be  cxpo»e<l  below  the  wound  and 
Mgaled.    It  may  happen,  especially  in  secondary  hemorrhage,  that 
the  carotid  on  the  opposite  side  also  may  need  to  V«.  Xv-^v**^  wi^wev 
temporarily  or  permanently. 


Fiii,  aj.^lnsi'rd    wound    of    upp<r    lid. 
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The  interna!  juf^lar  may  be  difficult  to  expose  and  ligale  becauM 
of  its  thin  and  friable  walls.  Even  small  openings  in  the  ve^>»d 
may  call  for  circular  liRation,  for  lateral  ligation  is  U5.ua]ly  unsatis- 
factory.   OutMde  of  I  he  hospital,  suture  can  scarcely  be  considered. 


Pill.  4(. — Inelfcd  wcnnd  of  neek  involrinit  th«  Iwvni.  i.  pIMyima:  i,  stcrnc.  nnn<oid| 
i,  Int.  Joe-  rtia;  4,  vikui  ii*rrt;  j.  rit.  juguUi  vtin:  4.  com.  carotid  *rt-;  ),  D))i>rr  imrt  d 
■uuDd  in  thycoid  rartilagc  op^olnB  into  tatyiiii  ■.  mli.  Ihyt.  «!.;  v,  il,  hjviiil  miipuln;  lo 
■Wmo-thyTDU  miuc. 

If  the  Iroikea,  in  its  upper  part,  or  the  larynx  is  opened,  it  i.*  bellei 
to  do  a  tracheotomy  lower  down  and  attempt  repair  of  the  wound 
Jn  many  cases,  however,  it  t.hewottttdv&t^QVei^'.cRsive.iliisuflicieiri 
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close  the  wound  by  flexing  the  neck,  omilting  the  sutures,  and 
leaving  nature  to  repair  the  opening  in  the  air  passage. 

If  the  esophagus  or  pkaryjtx  is  perforated,  retmlr  slioukl  Ijc  at- 
tempted; but  drainage  roust  be  employed  and  the  external  wound 
left  partly  open,  for,  in  the  act  of  swallowing.  |«irlidc<.  of  food  may 
be  forced  into^the  wound  to  set  up  infection. 

If  infection  or  inflanimation  of  the  respiratory  tract  arises,  it  is 
to  be  treated  on  general  principles. 

Divided  nerves  should  be  repaired  if  possible,  although  often  the 
difficulties  arc  too  great  to  surmount. 

A  woman,  the  victim  of  a  murderous  assault,  was  brought  to  the 
City  Hospital  with  a  gaping  raitor  cut  straight  across  her  throat. 
The  hemorrhage  had  been  checked  by  the  ambulance  surgeon  who 
had  applied  three  or  four  clamps.  She  was  anesthetized  with  some 
difficulty,  It  was  found  that  the  structures  connecting  the  hyoid 
bone  and  the  thyroid  cartilage  were  severed— in  other  words  the 
pharynx  was  opened  widely  and  with  each  inspiratory  effort  the 
qiiglottis  protruded  into  the  wound. 

An  effort  was  made  at  an  anatomical  repair  and  with  some  success. 
The  mucous  membrane  was  fairly  well  coapted  with  interrupted 
sutures  of  plain  catgut. 

Xext  all  the  small  bleeders  were  tied  and  the  muscle  ends  brought 
together  with  mattress  sutures  of  chromic  gut;  the  fascia  next  witlt 
chromic,  and  finally  the  skin  was  repaired  with  silkworm-gut 
Rubber  tissue  drainage  was  used  on  either  ^de  of  the  middle  line 
extending  down  to  the  muscle  layer. 

Following  the  repair,  swallowing  was  exceedingly  painful  and  the 
secretion  of  mucous  excessive.  Rectal  feeding  was  necessary  for 
three  days. 

The  subsequent  course  of  the  case  was  remarkable.  Her  pube 
and  temperature  remained  normal,  there  was  not  the  slightest  evi- 
dence of  infection  and  she  left  the  hospital  at  the  end  of  two  weeks 

ith  a  light  scar  as  the  only  e%-idcncc  of  her  terrible  experience. 

WOUNUS  OF  THE  EYE 

Morri«oD,  at  Tndismii>o!iK  (Indiana  MwVk'a.V  V*'^'''^*^^-'^**"''^'*'^'' 
I  defined  the  injuries  of  the  eye,  wVoae  VicaWfttW-  w.^asA-ixis**-  «*>*»■ 
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be  instituted  by  the  general  practitioner.     From  the  diagnostic 
jKiinl  o(  view,  he  cUssities  them  UDder  two  heads: 

(a)  Those  without  superficial  lesions  of  the  ball. 

(b)  Those  with  more  or  less  cxten&ive  open  wounds. 

(a)  The  first  may  lead  the  practitioner  into  grievous  error  in  prog- 
nosis and  injudicious  lack  of  treatment.  No  blow  over  jhc  eye  should 
ever  be  considered  Ughtly.  While  the  majorily  of  such  cases  teat)  to 
no  serious  consequences,  the  exceptions  arc  of  siifBcicnt  frequency 
to  be  of  importance. 

It  is  possible  for  the  so-called  "  concussions  "  to  lead  to  subsequent 
inflammation  or  degeneration  of  the  deeper  structures  of  the  eye. 
So,  then,  though  no  treatment  is  to  be  instituted  in  the  absence  of 
symptoms,  yet  the  case  must  be  kept  under  observation  for  some 
time,  the  nsion  tested,  irregularities  of  the  pupil  noted,  and  evi- 
dences of  inflammation  sought  for. 

On  the  other  hand,  there  may  be  a  hemorrhage  into  the  anterior 
or  posterior  chambers,  accompanied  by  pain,  protrusion  of  the  eye- 
Ixill,  and  swelling  of  the  lids-  Under  such  circumstances,  put  the 
patient  to  bed  at  once  and  apply  ice  cloths  to  the  eye,  this  treatment 
to  be  kept  up  until  the  symptoms  begin  to  subside,  when  it  is 
probable  that  the  blood  has  clotted  and  the  hemorrhage  ceased. 

In  addition  to,  or  instead  of  hemorrhage,  there  may  be  disarrange- 
ment of  the  retina,  lens  or  iris,  accompanied  by  disturbance  or 
destruction  of  vision. 

Put  the  patient  to  bed  in  a  darkened  room,  and  drop  into  the  eye 
a  solution  of  atropine,  4  grains  to  the  ounce,  followed  by  the  ap- 
plication of  cold  cloths  for  at  least  twenty-four  hours.  Later  a 
bandage  is  lo  be  applied  and  the  patient  permitted  to  go  about. 

Any  subsequent  disturbance  calls  for  an  examination  by  an  oculist. 

(b)  Deep,  penetrating,  non-infected  wounJi  of  the  globe  are  serious 
in  various  degrees,  depending  upon  the  region  involved,  though  they 
usually  heal  kindly.  Injuries  of  the  sclero-corneal  junction  or  ciliary 
body  often  lead  to  sympathetic  ophthalmia,  and  may  require  early 
or  late  enucleation. 

l"he  treatment  is  simple.  Ptevcnt  infection  by  the  free  use  of 
boric  acid  solution,  followed  by  one  or  two  drops  of  the  atropine 
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I,  and  the  application  of  a  sterile  eye  dressing. 
hbtSStMcd. 

Every  wound  of  the  sclera  of  any  moment  requires  suture,  which 
IS  the  best  means  of  preventing  infection.  Infected  wounds  require 
an  immediate  and  circumspect  treatment. 

If  the  viticous  is  involved,  the  eye  is  almost  certain  to  be 
lost.  The  prognosis  is  somewhat  better  if  the  cornea  alone  is 
involved. 

Tlie  eye  b  to  be  irrigated  with  warm,  sterile,  saturated  solution 
of  boric  acid,  followed  by  a  few  drops  of  the  atropine  solution,  the 
whole  to  be  repealed  every  two  or  ihree  hours,  until  the  redness 
passes  away.  In  the  meantime,  heat  or  cold  is  to  be  applied,  de- 
pending upon  which  gives  the  most  comfort,  e.icept  in  the  case  of 
the  cornea,  where  heat  is  always  the  better  application. 

Morrison  recommends  as  the  best  eye  pad,  several  ihicknesses  of 
sterile  gauze  held  in  place  by  a  single  thiclmess  of  bandage  or  a 
strip  of  adhesive  plaster  so  that  it  can  be  frequently  changed. 

To  sum  up,  then,  the  chief  ends  of  the  emergency  treatment  arc 
two;  asepsis  and  conservation.  Only  very  rarely  will  the  question 
of  enucleation  present  itself  as  an  emergency.  The  careful  ex- 
aminalion  which  should  be  given  every  injured  eye,  should  be  pre- 
ceded by  a  rejiidaXed  asepsis.  Prepare  the  hands;  prepare  the  orbital 
and  palpebral  regions  by  patient  washing  with  warm  sterile  water 
and  soap,  a\>oiding  all  pressure  or  rough  handling  which  may  aggra- 
vate the  ocular  lesioi^s.  Cleanse  the  conjunctiva  of  the  gros-ser 
dirt  and  immediately  instill  a  few  drops  of  cocaine  solution.  In  a 
fc«-  minut*.-s  the  cleansing  of  the  globe  and  palpebrse  may  be  com- 
pleted without  pain,  and  a  careful  e-tamination  made  and  the  treat- 
ment instituted. 

If  suture  is  required,  use  a  small  curved  needle  held  wilh  a  forceps, 
employing  catgut  No.  oo,  and  above  all,  a  minute  care  and  a  light 
band. 

The  suture  shouhl  not  pa.'w  through  the  entire  thickness  of  the 
sclerotic  coat,  but  only  through  the  conjunctiva  or  the  moat  super- 
ficial tavern  of  the  ."iriera.     The  reunion  will  usually  be  perfect  it 
the  sutures  are  carefully  passed  and  slowXy  \X"tA.    \5*fti^'***\^'"^^^ 
Bodies.) 
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WOUNDS  OF  THE  EXTREXfTTTES 

Wounds  of  the  cxtremilics  call  for  varied  application  of  all  the  pil 
ciples  of  treatment  of  wounds,  h(;mosta&i:i,  antisepsis,  und  »uttiring. 

Only  through  familiarity  with  these  principles  will  one  acquire 
address  in  the  management  of  the  individual  case,  for  no  two  injuries 
are  exactly  alike.  It  will  be  advanlagiMLs  to  exemplify  these  prin- 
ciples with  special  reference  to  wounds  of  the  extremities. 


INCISED  WOUNDS  OF  THE  WRIST 

Such  wounds  are  frequent  and  their  repair  is  usually  left  to  the 
junior  surgeon^  the  task  b,  however,  no  light  one  and  the  functional 
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Fic  As,— Ctoh  KCtinn  ihoinng  nlalionii  o(  th<  vatioat  trniloiu  at  Uit  wtiil-juint. 
a.  R..  »«ili«l  BBfvej  LJ'J'..  long  lluor  ol  Ihe  thumb;  A.R.,  rmlul  aneiy;  CI".,  iwlmari* 
l«D^;  A\Air,  mrrlijin  twrrtiLS-.tttxtrr^vithc  riaiii=r%;A-C-.  ultutr  att^ty;  X-C.  ulnar  ncrvDI 
C~f..  m.  carpL  utnatl  CP-D..  ait.  min.  ilig..  C.C-I>-.  ett.  om.  digilorum:  L-E-f..  cat.  lun). 
polUcb;  R,  cittnion  carji.  rad.;  U^.i  Hiplnator  longiu  nttnaar  bRv.  pollicia. 

results  arc  often  a  source  of  eniharrassment  to  the  ojirrator.  To 
locate  and  identify  all  these  tendons  and  nerves,  to  get  the  pro[)er 
ends  in  contact,  to  repair  them  and,  al>ove  all,  to  avoid  infection 
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requires  no  end  of  imlicnce  and  no  liltle  skill.    The  management  of 
thfsc  wounds  is  largely  a  matter  of  applied  anatomy. 

In  the  more  superiidal  wounds  the  palmar!^  longuB  alone  b  di- 
vided, a  quite  small  tendon  in  the  middle 
line  of  the  wrist, 

A  little  deeper  on  the  radial  aide  of 
the  middle  line,  the  flexor  carpi  radialis 
may  be  involved;  or  far  out  on  the  ulnar 
side,  the  flexor  carpi  ulnariii,  in  the  line 
of  the  pisiform  bone. 

If  a  still  deeper  plane  is  reached  the 
radial  artery  on  the  radial  border,  the 
ulnar  artery  on  the  ulnar  border  may  n- 
quire  a  ligature.  The  ulnar  ncr\-e  lies  to 
the  ulnar  side  of  the  ulnar  artery,  and 
little  deeper.  In  the  middle  line  in  this 
cr  plane  are  the  flexors  of  the  fingers 
the  median  nerve  (Fig,  65). 
The  bleeding  in  such  cases  Is  usually 
I  copiou.t. 

Begin  the  treatment  by  elevating  the 
'  «rm  and  applying  circular  constriction  for 
temporary  hcmostasjs  (Fig.  66). 

Next  stcriltx«   the  field  and  then  the 

wound  itself.     Separate  the  lips  of  the 

wound,  locate  and  clamp  the  superficial 

I  veins  (Fig.  67).     These  arc  not  of  much 

importance  yet  are  large  enough  to  make 

troublesome    bleeding.      Search    for    the 

fartery;  both  en<ls  must   be  Hgated,  the 

\  companion  vein  included. 

it   may  be   necessary  at  this  time  to 
[enlarge  the  wound,  for  the  akin  may  be 
IcM  extensively  involved  than  the 
parts. 
It  is  of  great  assistance  to  mobilize  the  lips  of  the  skin  in  order  to 
^expose  and  facilitate  the  repair  of  the  deeper  UrjRX>acb.    ■%.fc\aKr**. 


Piu.  66. — lnci«>1  wouBil  ot 
« I  i  >  I .  Tuurnlquel  kpptiHL 
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WOUNB  AT  THE  BEND  OF  THE  ELBOW 


P 

W  the  tourniquet,  complete  the  hcraostasis,  and  proceed  to  determine 
~   the  injuries  to  tendons  and  nervL-s.     (For  methods  of  rcfMiir  see 
P*Be  J47-) 

■  The  importance  of  the  structures  at  the  flexure  of  the  elbow  call 
I  for  special  reference  to  incised  wounds  in  this  region.  They  are 
H  not  infrequent. 

I  Superficially,  on  the  inner  »de,  is  the  median  cephalic  vein;  on 
H  the  outer  the  basiHc  vein;  below  these  the  hicipitiil  fascia,  an  im- 

■  portant  landmark  just  beneath  which,  in  the  middle  line  lies  the 
bmcliial  artery  with  its  vein  to  the  inner  side.  The  median  nerve 
lies  also  to  the  inner  side;  and  deeply  placed  in  the  middle  line  is 
the  tendon  of  the  biceps.  Failure  to  repair  any  of  these  structures 
may  lead  to  serious  disability.  The  bicipital  fascia  should  be  re- 
paired by  a  separate  line  of  sutures  (Fig.  69). 
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A  STAB  WOUND  OF  THE  THIGH 

(Fig.  70.) 

The  femoral  ha.s  been  woundeil  and  the  hemorrhage  is  furious. 
Direct  an  assistant  to  make  firm  distal  pressure  over  the  artery 
as  it  crosses  tlie  pubes,  nor  must  this  pres-sure  be  relaxed.  If  his 
fingers  tire,  a  second  assistant  may  press  upon  the  fingers  of  the 
first  (Fig.  71).  Enlarge  the  wound  freely  in  botli  directions  in  the 
course  of  the  artery.  Sponge  out  the  clots;  identify  the  aponeurosis 
and  divide  it  in  order  to  e.tpose  the  artery;  isolate  the  artery  by 
careful  blunt  dissection  and  find  the  two  ends,  which  is  often  difficult 
when  the  artery  is  completely  divided  (Fig.  7a). 

When  both  ends  are  found,  ligate  with  catgut  No.  3,  or  silk  No.  3, 
(Fig.  73).  Tie  the  injured  vein  next  both  above  and  below.  It  is 
to  be  tied  separately  from  the  artery  (Fig.  74).  'I'he  possibility  of 
including  a  nerve  in  the  ligature  must  always  be  borne  in  mind  and 
no  ligature  is  to  be  finally  tied  until  certain  that  no  nerve  is  to  be 
thus  compressed,  to  become  later  a  source  of  pain.    Gje.t&.^s4% '^>». 
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pressure  and  catch  any  more  vessels  that  might  bleed;  employ  free 
drainage  and  suture  incompletely.  J 

Apply  sterile  gauze  dressing,  absorbent  cotton,  and  a  bandage,    ' 
making  moderate  pressure,  and  maintain  the  timb  in  mo<lerale  ele- 
vation.   Renew  the  dressings  on  the  third  day,  and  if  there  are  no 


Pin.  ^0. — ittab  ■otind  et  Utigb. 
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complications,  remove  ihc  drainage.     Kemov«  the  sutures  about 
the  eighth  day. 

Certain  complications  may  arise.  If  the  ligatures  were  Imperfect, 
hemorrhage  may  enaue;  the  operation  has  to  be  repeated  and  the 
vessels  tied  again.     If  infection  occurs,  if  the  temperature  teaches 
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ioi°  F.,  Open  up  the  wound  and  estalilisJi  better  drainage,  which  is 
the  best  means  of  preventing  secondary  hcmorrhttgc.  Gangrene 
sumetimcs  follows  the  ligation  of  a  main  artery.  lA^atch  the  tem- 
perature of  the  extremity  and  look  for  pulsation  in  the  arteries  be- 
low the  hgature.  II  pulsation  is  present,  be  in  no  haste  to  amputate. 
If  gangrene  does  not  develop  before  the  fourth  day,  it  is  not  likely 
to  do  so. 

Crushing  aod  laceratbg  wounds  of  the  extremities,  as  I^jars 
says,  give  rise  to  ilie  must  pt-rpicxinj^  problems  of  emergency  surg- 
ery. The  quciitions  present  themselves  in  this  form:  To  amputate, 
or  not  to  amputate?  and  if  the  latter,  when,  at  what  point,  and  by 
what  method? 

In  order  not  to  be  \'aciUating  in  his  treatment,  every  doctor  mtist 
have  his  principle  of  action  selllcd  once  ior  all. 

Lcjars  states  his  guiding  principle  and  rule  of  action  in  this  manner: 
Above  all,  save  the  i>alient'*  life;  save  the  limb  wherever  possible, 
or  at  least  limit  the  mutilation  to  the  minimum. 

Clinically,  he  places  these  injuries  in  two  groups:  (aj  those  in 
which  a  segment  of  the  limb  is  crushed  or  otherwise  injured  without 
peripheral  involvement,  and  (b)  injuries  L-xtcnding  from  the  hand  or 
foot  upward. 

(a)  Suppose  a  c;ise:  An  arm  has  been  run  over  by  the  wheels  of  s 
hcav'y  vehicle.  The  member  is  t!ail-likc,  although  the  skin  is  not 
broken,  and  there  are  no  particular  [wints  of  bleeding.  Palpation 
through  Uic  skin  over  the  injured  segment  show^  Ihai  the  deeper 
structures  have  been  reduced  lo  a  pulp,  both  muscle  and  bone. 

Still,  below  the  wound,  the  radial  and  ulnar  arteries  are  found  lo 
pulitate.  This  is  an  absolute  indication  against  amputation.  The 
immediate  treatment  must  be  limited  to  a  careful  disinfeciion  of  the 
member,  the  repair  of  any  superficiat  wounds,  a  complete  envelop- 
ment in  absorbent  cotton,  and  immobilization. 

The  immobilization  is  an  essential  feature,  for  by  that  means 
any  bending  and  stretching  of  the  vessels  is  prevented  and  repair 
favored.  If  the  skin  is  broken  aud  the  bone  crushed  or  shattered 
and  exposed,  the  injury  is  a  compound  fracture  and  is  tn  be  dealt 
with  accordingly,  but  the  prognosis  alwaj-s  depends  upon  the  blood 
sunnlv.  .   - 
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If  in  t.ht  case  iDstanccd,  there  is  absglutcly  no  pulsation  in  the 
principal  arteries,  il  is  CCTlain  thai  a  part  of  the  limb  is  lost;  yet  an 
immediate  operation  is  not  indicated.  There  are  two  reasons  for 
this;  first,  that  the  shock  may  suViside,  and  second,  that  too  much 
of  the  limb  may  not  be  sacrificed,  which  latter  an  immediate  ampu- 
tation nearly  always  means. 

Proceed  to  a  most  rigorous  disinfection  and  await  a  line  of  demar- 
eatioD.  Thi.4  1.4  tlie  rule  to  which  there  are  two  cxceplionit,  one 
apparent,  and  the  other  actual 

If  the  injury  is  a  crushing  one  and  the  member  hangs  by  shreds  of 
tissue,  there  is  absolutely  no  use  in  wailing;  but  the  completion  of 
the  ablation  does  not  require  an  amputation,  it  is  merely  what 
Lejars  terms  a  "rcgularization." 

Trim  up  the  tissues  ^parin^ly  and  remove  enough  bone  that  a 
proper  stump  may  be  formed,  and  then  patiently  cleanse  the  wound 
with  hot  sterile  water  or  normal  salt  solution,  followed  i)y  alcohol. 
Suture  completely  and  then  cover  the  wound  with  sterile  gauze 
saturated  with  alcohol;  finally  cover  alt  with  a  thick  layer  of  cotton 
firmly  bandaged. 

Almost  always  by  this  means  a  belter  functional  result  may  be 
obtained  than  by  a  formal  amputation  quite  above  the  sit«  o( 
injury.  * 

There  is  an  actual  exception  to  the  rule  of  conservatbm.    The 
case  is  seen  late  and  there  arc  already  signs  of  approaching  infection. 
It  is  not  safe  to  delay  and  risk  the  sepsis  which  menaces.     It  is  better 
un<ler  such  circumstances,  to  proceed  to  immediate  amputation. 

0»)  Cruth  or  laferation  exUnditig  from  tlie  hand  or  foot  upviard. 

Suppose  you  are  called  to  treat  the  foot  and  part  of  the  leg,  or  a 
hand  and  part  of  the  forearm,  which  have  been  crushed  and  lacer- 
ated. The  member  appears  injured  beyond  remedy.  Will  you  imme- 
diately proceed  to  amputate?  By  no  means — or  at  least,  not  as  a 
rule. 

If  the  case  is  seen  immediately,  the  firtt  effort  should  be  devoted 
to  combating  shock  and  infeclioa. 

It  is  not  altogether  on  account  of  shock  that  one  walls;  there  are 
other  even  more  important  reasons.    The  fet^X  \i  'fesx  ^v»n>.  ^s*it>i  -o."*- 
amputatehigh  enough;  the  second,  tY^M.^o^i'^^^'J  a«vv*^^^^^^^^^"'*^ 
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One  cannot  always  dclermine  from  the  fmt  how  high  the  devitalized 
tissues  extend.  There  may  be  vascular  injuries  or  muscular  lacwa- 
tions  which  are  concealed  by  a  sound  inlegunient,  and  which  may 
later  be  the  source  of  gangrene.  Out  of  this  grows  the  necessity  o(  a 
secondary  amputation,  which  is  always  a  niatter  of  chagrin  to  the 
surgeon  and  an  element  of  danger  to  the  patient. 

On  the  other  tiand,  tissue*  which  appear  devitalized  may  finally 
sur\-ivc  and  thus  preserve  a  function  which  might  otherwise  have 
been  »acriliced. 

It  is  true  that  a  few  inches  more  or  less  of  the  arm  or  leg,  for  In- 
stance, may  make  uu  great  difference  in  the  usefulness  of  the  stump; 
it  is  quite  otherwise  when  the  question  is  that  of  amputating  im- 

niediately  alwve  or  below  ihc 
rlbow  or  the  knee,  or  through 
ihem.  Nor  do  rules  of  con. 
scrvatiun  apply  with  eiqual 
fierce  to  the  fool  an<i  the  hand. 
Injuries  of  similar  degree 
affecting  the  upper  or  lower 
extremity  demand  different 
treatment,  because  of  the  mucb 
jriealer  freedom  of  collateral 
circulation  in  theformer,rcnde: 
ing  gangrene  less  probable. 
Where  conscr\'atism   or 
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cision  would  be  proper  in  the  upper  extremity,  amputation  woi 
be  called  for  in  the  lower  limb. 

Extensive  comminution  and  loss  of  bone  of  the  foot  may  demand" 
amputation  becau.>ie,  if  saved,  the  member  may  be  useless  as  a  means 
of  locomotion,  and  should  give  way  to  a  vastly  more  useful  artificli 
limb. 

Great  laceration  of  the  soft  parts  of  the  foot,  with  free  comraini 
lion  of  bone  and  Injury  to  vessels,  always  demands  amputation;'^ 
for  the  destruction  of  the  skin  of  the  heel  and  sole  will  result  in  a  cica- J 
trix  which  can  never  bear  the  weight  of  the  body  and  may  never 
anything  but  a  source  of  suflfcring  and  discomfort  to  its  posses,sor. 

But,  aside  from  these  exceptions  and  others  to  be  noted,  the 
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Fig.  ■jf\. — Thuiiib  jiiiEi:hci]  ufl  IcKviRu  vtUAfr- 
»ni1i*d  "tuinp.     (Jfarirf.) 


holds  in  Uiu  class  of  injiiriea,  to  avoid  amputation  and  devote  one's 
skill  to  preventing  infection.    The  prevention  of  infection  is  the 
siwe  qua  non;  if  the  efforts  in  this  direction  are  going  to  be  half- 
hcdrted,  it  is  better  to  amputate 
at  once. 

Immediak  ampulalton,  again, 
is  indicatc<l  if  the  wound  is 
seen  some  hours  after  the  acci- 
dent, and  is  found  soiled  and 
dirty  and  manifestly  infected. 

Under  tlie.se  conditions,  con- 
servation is  not  the  best  course, 
for  there  are  loo  many  chances 
that  ihc  attempt  at  disinfection 
will  fail;  that,  in  spite  of  the 
best  efforts,  sepsis  will  arise. 
Or,  if  there  are  already  present 
the  s>'mptoms  of  dangerous  sepsis,  it  is  no  longer  a  question  of 
saving  a  limt),  liul  of  saving  a  Hfc,  and  it  will  be  the  part  of  con- 
servatism to  amputate  well  above  the 
i-iispcclcd  lc%'cl. 

With  regard  to  the  conservative 
ireatmi-m  of  these  severe  cruslung  and 
lacerated  injuries  of  the  hands  and  feet 
whicli  mcist  surgeons  would  be  prone  to 
amputate,  Rcclus,  of  Paris,  has  empha- 
sised the  value  of  thorough  and  patient 
disinfection  of  the  skin  and  then  of  the 
wound,  logelher  with  a  trimming  away 
of  the  devitalized  fragments  of  skin  and 
bone.  Hk  then  "embalms"  Ihe  mem- 
ber in  gauze  saturated  with  an  anti- 
septic ]K>made,  crowded  into  all  the 
recesses  of  the  wound,  and  the  whole 
covered  bya  thick  dressing  of  absorbent  cotton  and  iKtndat^.  'CV&Sk 
dressing  is  left  undisturbed  until  repair  \i  totftv\t''.t,^'^«»«''^si«.  v«or 
peraturc  should  rfse  or  a  disagreeaWe  oAot  Ai::v Aov- 
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Josqih  Marsee  {Inil.  Med.  Jour.,  Ai)ril,  1896)  has  made  some 

useful  observations  with  respect  to  the  treatment  of  comimm  injuries 

of  the  hand,  which  are  well  worth  repeating  and  which,  as  he  points 

out,  appeal  especially  to  the 
young  man  jusl  beginning  his 
life's  work,  for  such  will  prob- 
ably ronslilule  Ihe  bulk  of  his 
surgical  practice  for  some 
years.  There  is  a  natural 
tendency,  in  the  popular  mind, 
to  measure  an  injury  by  the 
size  of  the  member  involved, 
anil  the  man  who  would  insist 
upon  the  beat  advice  in  other 
cases,  will  fiy  to  the  nearest 
doctor's    sign   when   "only   a 

finger"  is  involved.     But  Marsee  concludes,  from  his  own  e,xperi- 

ence,  that  the  young  practitioner  is  an  accomplice  in  spoiling  a 

good  many  hands  before  he  learns  to  do  them  justice.     On  the 

other  side,  it  i*  not  too  much  to  say  that  the  best  human  skfll  13 

none  too  good  when  employed 

in    repairing    injuries    of   the 

most  mechanically  perfect 

human  member. 
The  majority  of   Ihese    in- 

juries  occur   in   workers  with 

machinery;  the  hand,  therefore, 

is  always  soiled  and  generally 

greasy.    This  grease  must  first 

be  removed.    Nothing  is  better 

for  this  purpose  than  ordinary 

gasoline  or  benzine,  wMch  may 

be  poured  into  the  hand 

directly  from  the  bottle.     The 

fluid  will  find  its  way  into  the 

smallest  recesses  of  the  wound,  washing  out  the  grime  and  prcparingl 

the  way  for  the  other  awAscpiks.    T\\«lvMa.v\yt  \4  ^y.tcd,on  unl 
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Fall  the  grease  is  removed,  and  Uje  disin- 
[fcction  U  completed  in  the  ordinary  way. 
Even  slight  wounds  nf  the  Angtrrs  and 
palms  should  be  treated  by  eiiforced  rest 
Ijv  a  splini  or   plaster-of- Paris    dressing, 
complete  enough  to  preclude  all  motion, 
HThia  prophylaxis  b  not  regarded  as  un- 
necessary by  those  who  have  seen  the  most 
marked  deformities,  the  gravest  constitu- 
H  tional  disturbances,  and  even  death,  re- 
sult from   trifling   wounds  of  the  hand. 
Enforced  rest   which   leaves   noUiing    to 
chance,  to  caprice,  or  the  patient's  med- 
dling is  alone  reliable.     Under  such  treat- 
ment, the   rapidity  wilh  which   alarming 
Hs>-mptoms  sometimes  disappear  is  truly  rcmaikable.     U  a  plaster 
^  casing  is  used,  it  should  extend  from 

several   inches  above  the  wrist   to 
the  extreme  tips  of  the  fingers,  the 

1^^^^^^^  m  ^^H  thumb  being  also  enclosed  if  necc»- 
^^^^^V  m  m  ■  When  finger  wounds  arc  extensive 
^^^^^"  ■  "  ■  and  parallel  with  the  long  axis,  it  is 
better  not  to  suture  them  at  once, 

■  j^B  ^  '%  ^  ■  for  the  swelling  wiU  generally  be  ex- 
^W  ^  ^^"  H  tensive  and  the  stitches  will  cut  out- 
After  the  inflammation  has  subsided, 
the  edges  may  be  freshened  and  ai>- 
proximatcd.  Nor  does  Marscc  ad- 
\'iBe  immediate  splinting  in  the  case 

t~^H  ^^1  iif  (TiishinK  injuries  of  the  lingeni,  for 
^^^^^^^^^^^^^H  fear  that  the  circulation  may  be  in- 
B^^BMBB^^BII  lerfered  with.  However,  that  the 
cru5hed  member  may  not  be  wholly 
rw.  si.— ThcioMofthcringBniitr  unsupported,  a  soft  bail  cov«*A 



Ttn.  Si. — Tlicloo  of  the  ring  nngfr 
I  huiUjr  DotiMil  nrhcn  Ibc  diaUl  half 
the   (ntttKaipsl    bCiOt   ii   miied. 


with  COUOW  Mvi  -KT^VVVtA,  '♦Cv-OlS  -J?..-^:!*. 


WOUNDS  07  SPECIAL  RERIOSS 


fingers  may  be  spread  out  over  it  cumfortably  (Fig.  75),  and  the 
whole  dressed  witli  absorbent  cotton  and  lightly  banda(;cd.  The 
ball,  as  Marsee  indicates,  though  unsightly  and  bulky,  has  no  other 
fault;  it  ia  light,  absorbent  and  wonderfully  comfortable,  and  needs 
only  a  trial  to  be  appreciated  and  adopted.  It  should  be  used 
until  the  tissues  are  beyond  danger,  though  it  lakes  several  days, 
a  week  or  a  month.  No  time  is  lost,  for  healing  cinnol  begin  until 
vitality  is  restored,  and  this  will  always  be  slow  in  such  cases,  a 

fad  which  should  be  brought 
ihorouphly  to  the  patient's 
knowli-dgefrom  tlie  beginning, 
that  the  doctor  may  not  be 
blamed  for  the  tardy  convales- 
cence. 

With  regard  to  methods  of 
amputating  fingers,  opinion  is 
dividrd  on  the  question  as  to 
which  b  the  more  desirable,  a 
palmar  flap,  or  a  slightly  longer 
finger  with  a  dorsal  flap  cover- 
ing the  stump. 

There  can  be  no  douut  that 
a.  palmar  f1ai>  is  desirable,  and 
Marsee  believes  in  securing  it, 
even  al  the  e.vpense  of  sacrific- 
ing more  of  ihe  finger.  If  more 
than  half  tlie  phalanx  is  gone, 
it  is  alwa>3  better,  in  his  opinion,  to  amputate  at  the  joint  line  and 
thus  avoid  a  flexed  stump. 

If  a  portion  of  tlie  distal  phalanx  remains,  the  nail  should  be  re- 
moved and  the  matrix  dissected  before  the  flap  is  adjusted,  or  some 
deformed  fragment  of  nail  may  be  left  to  vex  the  patient.  It  it 
belter,  in  removing  a  finger  al  a  joint,  to  cut  off  the  knobby  pro- 
jections of  the  condyles  on  the  palmar  surface  and  In  scrape  off  the 
exposed  cartilage. 

If  the  finger  is  pinched  off  squarely,  one  must  always  insist  in  ro- 
^"oving  enough  of  the  bone  to  give  a  good  flap,  for  if  the  patient  has 
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bis  way  and  the  stump  heals  by  granulation,  ibe  result  will  be  unsati»- 
factory  and  the  doctor,  eventually,  will  hnvc  to  bear  the  blame 
(Figs.  76,  77). 

U  the  whole  finger  requires  amputation,  the  head  of  the  meta- 
carpal bone  will  require  s{>e<'ial  attention  and  (he  procedure  will  be 
different  with  the  different  fingers. 

Remove  the  heads  by  oblique  section  in  the  case  of  the  index  and 
Iltlk  fingers  (Figs.  7K,  79).  Generally  remove  the  head  of  the  meta- 
carpus in  the  case  of  the  ring  finger,  ctnting  back  far  enough  to  let 
the  heads  of  the  adjacent  bones  fall  together  (Figs.  80,  81), 

I>o  not  remote  the  melacar{tal  head  of  ihe  middle  finger  unleti  the 
appearance  of  (he  hand  is  the  chief  consideration.  Marscc  states 
as  the  reason  for  this,  that  it  lends  to  let  the  other  fingers  fall  away 
from  the  thumb  and  thus  interferes  with  ready  apposition  (Fig.  82). 


WOUNDS  OF  THE  VULVA  AND  VAGINA 

The  chief  danger  in  wounds  of  these  parts  is  hemorrhage,  cspfciatly 
when  the  vulva  is  involved  and  its  venous  plexuses  torn.  These 
wotinds  may  be  contused,  lacerated  or  punctured,  an<l  more  fre- 
quently occur  from  falls  astride  :»ome  object,  and  by  that  means  the 
bulb  of  the  vagina  is  crushed  against  the  ramus  of  the  pubes. 

Forcjpressure  and  ligation  may  be  ineffectual  to  control  the  bleed- 
ing and  often  the  only  recourse  is  tamponade,  first  disinfecting  the 
wound  and  the  region  adjacent,  and  afterward  applying  a  T  bandage 
and  bringing  the  thighs  firmly  together. 

Perforating  wounds  of  the  vagina  call  for  a  most  careful  examina- 
tion, for  not  only  may  the  vaginal  walls  be  involved,  but  Die  rectum, 
bladder,  or  peritoneum  as  well.  Careful  suturing  is  here  the  best 
means  of  controlling  hemorrhage.  Peritonitis  may  result  from  i^uch 
injuries  or  more  remotdy,  fisluUe  or  astresia  of  the  vagina. 

Any  serious  hemorrhage  following  coitus  calls  for  an  examination. 
It  may  ensue  from  a  tear  of  the  hymen,  or  of  the  posterior  wall  of 
the  vagina.  Cases  are  on  record  in  which  the  tear  penetrated  the 
rectum. 

Deep  suturing  ser\'e$  at  the  same  time  to  control  hemorrhage 
and  to  promote  repair. 


J 
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I06  WOUNDS   OF  SPECIAL  RtMUONS 

WOUNDS  OF  THE  PENIS,  SCROTUM  AND  TESTICLE 

The  penis  may  be  fractured  nearly  always  during  coitus  and  in 
the  subjects  of  a  previous  gonorrhea  which  has  produced  an  area 
of  least  resistance  in  some  of  the  peri-urelhra!  structures.  Usually 
the  corpus  spongiosum  is  lorn. 

Immediately  Ihe  organ  becomes  Haccid  but  within  a  few  minutes 
again  enlarges,  this  time  due  to  the  edema.  The  extravasated  blood 
produces  at  once  the  great  discoloration  and  the  acute  flexure  which 
is  typical. 

Unless  the  extrava^tion  is  very  large  and  progres^vc,  there  is 
nothing  to  do  but  to  bandage  the  organ  and  put  the  patient  at  rest. 
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Otherwise  it  will  be  necessary  to  expose  and  suture  the  break  in 
(he  corpus  cavcrnosum  and  this  Legueu  advises  as  likely  to  give  the 
best  functional  result.  But  with  such  a  procedure  one  may  e.'ciject 
a  severe  hemorrhage.  Open  wounds  of  the  erectile  tissues  of  the 
corpora  cavernosa  or  corpus  spongiosum  may  he  expected  to  bleed 
freely.  It  is  usuaUy  advisable  to  pass  a  sound  to  determine  the 
integrity  of  the  urethra,  .suturing  it  first,  if  involved,  and  then  care- 
fully coapting  the  erectile  tissues. 

In  the  case  of  wounds  of  the  icrolum  merely  the  integuments  may 
netrstcd,  or  more  deeply  the  tunica  vaginalis  oc  the  testicle  as 
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well.  It  musl  )>e  remembered  that  any  considerable  woundinfc  of 
the  tunica  of  the  testicle  may  result  in  hernia  of  the  parenchyma. 

The  scrotal  tissues  must  not  be  roughly  handled  in  cleansing,  and 
the  sutures  must  not  be  too  tight,  for  there  is  a  tendency  to  edema 
and  sloughing.  The  repair  of  these  various  structures  must  bo  con- 
ducted separately. 

If  the  tunii'a  vaginalis  i.t  opened  up  and  the  testicle  hermaled,  it 
must  be  carefully  cleansed  and  returned  and  the  timica  sutured, 
with  or  vrilhout  drainage,  deittrnding  upon  the  probabilities  of  Ja- 
fcction.     if  the  tunica  be  destroyed,  and  the  testicle  remains  sound 
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it  must  be  pre.served,  covering  it  a$  much  as  possible  with  such  serous 
covering  as  remains.  Incised  wounds  of  the  testicle  call  for  suturing 
of  the  fibrou-s  coat  with  calgul. 

The  tunica  vaginalis  is  next  repaired  with  a  continuous  suture 
(Fig.  83),  and  finally  the  scrotal  wound  is  sutured. 

If  the  tfJlkle  is  lacerated,  or  if  seen  late  and  man.iC«st.tj  \vi«.Vei*.^ 
it  must  be  removed  without  de\&y.    ¥,ft\at%,i  >J\«s  •NtsMA^  taja««»% 
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the  spermatic  cord  as  high  up  as  possible,  and  at  that  kvd  tigatc 
various  clemenLi  separately  ami  firmly,  and  resect.  Trim  away  any 
infected  tissues  in  the  scrotum  and  repair,  cmplo>'inB  drainage 
(Fig.  84). 

Cotton,  of  fio^ton  (Amer.  Jour.  Urol.,  Nov.,  1906),  describes  a 
case  of  injury  to  the  testicle  resulting  from  a  blow  on  the  scrotum  by 
a  batted  base-ball.  Shock  and  encruciatins  pain  ensued,  gradu- 
ally NubMiiing  coincident  with  the  development  of  a  large  scrotal 
hematoma. 

Oi)enttion.  The  superficial  tissues  were  infiltrated  with  blood. 
A  rent  an  inch  long  in  the  tunica  vaginalis.  Bleeding  from  the  sper- 
matic artery.  The  tunica  albugiiie-a  was  lorn  in  shreds,  the  paren- 
chyma destroyed.  "The  testis  had  evidently  exploded  under  the 
swifl  impact,  as  a  full  bladder  bursis  under  a  blow."  After  removal 
of  clots  and  irrigation,  the  tissues  were  sewed  up  layer  by  layer 
with  catgut  and  without  drainage,  and  light  pressure  applied.  Coa* 
valeacence  uneventful. 
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WOUNDS  OF  THE  RECTUM 

Wounds  of  the  rectum  arc  rare.  They  are  usually  punctured 
wounds  due  to  falling  upon  pointed  objects,  gunshot  wounds,  or 
tears  accompanying  fractures  of  the  pelvis.  The  chief  dangers  are 
hemorrhage  and  infection. 

Wounds  of  this  region  arc  usually  self-evident,  though  their  extent 
may  be  a  mailer  of  doubt,  so  that  every  such  injury  demands  a  care- 
ful cvamination.  The  examination  calls  for  inspection.  To  depend 
upon  touch  alone  may  lead  one  into  grave  error. 

In  every  serious  injury  of  this  character,  anesthetize  the  patient, 
dilate  the  anus,  and  by  the  use  of  retractors  fx^nse  the  wound. 
Douche  with  hot  normal  salt  solution.  If  the  hemorrhage  persists, 
the  bleeding  points  are  to  be  clamped  with  long  forceps  and  an  at- 
tempt made  to  suture  en  masse,  for  at  that  depth  it  wiU  be  hardly 
possible  to  ligate  the  vessels.  Sometimes  in  lacerated  wounds,  the 
oozing  can  be  controlled  only  by  tamponing  the  rectum  firmly, 
packing  around  a  large  tube  in  the  center. 

Suturing  these  wounds  is  not  so  desirable  as  one  tav^t  at  first 
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think,  for  the  sutures  may  conduct  sepsis  to  the  deeper  tissues.  Do 
not  suture,  then,  unli-ss  the  wound  is  easily  accessible,  recent  and 
dean.  If  the  sutures  are  used,  frequent  irrigations  of  normal  salt 
solution  must  be  employed  and  the  bowels  kept  quiescent  for  several 
days. 

If  the  rectal  wound  has  penetrated  the  peritoneal  cavity,  which  fact 
may  develop  in  course  of  tlie  examination,  or  may  be  suspected  from 
the  tympanites  and  tenderness  of  the  abdomen,  the  better  plan  Is  to 
proceed  to  a  laparotomy.  A  patient  seen  recently  had  lain  for  two 
months  with  a  low  grade  of  sepsis  following  a  punctured  wound  of 
the  rectum.  He  recovered  promptly  after  a  laparotomy  exposed  and 
repaired  a  rectal  tear,  opening  into  the  pelvic  cavity. 

The  abdomen  is  to  be  opened  in  the  middle  line,  the  patient  put  in 
the  Trendelenburg  position,  the  pelvis  cleansed,  and  the  wounds  rc- 
[>aired  by  two  tiers  of  sutures. 

If  the  small  intestine  should  become  herniated  through  a  rectal 
tear,  laparotomy  is  again  imHcated,  reducing  the  hernia,  by  traction 
from  above.  If  the  herniated  loop  protruding  from  the  anus  be 
gangrenous,  in  order  loavoi'l  infection  of  the  peritoneum  the  affected 
segment  should  be  resected  and  the  two  ends  temporarily  ligated 
before  proceeding  to  the  ]a[>arotomy.  Once  the  abdomen  is  opened, 
the  two  ends  of  the  bowel  are  to  be  pulled  up  and  anastomosed. 
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CHAPTER  XI 
INJURIES  TO  THE  TRUNK 
INJURIES  TO  THE  THORAX 

Certain  elementary  notions  must  be  clearly  comprehended  and  j 
kept  in  mind  in  order  to  make  a  definite  diagnosis  of  these  injuries. 
These  notions  relate  to  the  anatomy,  palhologj-,  and  symptomatology  ^ 
of  the  thorax.  With  respect  to  the  anatomy,  one  must  keep  in  mind 
the  location  of  I  he  principal  vesselsof  the  chcsl  wall  and  mediastinum; 
the  relations  of  the  viscera  to  the  ribs;  and  the  normal  areas  of  reson- 
ance and  dullness.  In  addition,  it  is  necessary  to  recall  the  signs  and 
significance  of  the  principal  primary  complications  possible  in  any 
form  of  serious  violence  to  the  thorax,  viz.:  hemoptysis,  hemothorax, 
pneumothorax,  emphysema,  and  hemo-pcricardium. 

The  various  points  of  anatomy  and  physical  diagnosis,  elementary 
though  they  be,  it  were  perhaps  better  to  enumerate  in  more  detail. 

The  principal  vessels  of  the  chcsl  wall  arc  ihe  inlercostals  which, 
protected  from  injury,  lie  in  the  groove  in  the  lower  border  the  rib; 
and  the  internal  mammary  i,'a  inches  from  the  sternal  border,  easily 
reached  by  a  stab.  The  intercostal  may  be  compressed  in  the  man- 
ner indicated  on  page  68.  If  a  general  anesthetic  is  necessary  for 
another  purpose  the  artery  should  be  exposed  and  ligated. 

The  wounded  internal  mammary  requires  ligation  and  is  most 
easily  reached  through  the  second  or  third  intercostal  space,  lying  in 
close  contact  with  the  pleura. 

The  relations  of  Ike  viscera  to  the  chest  wall  acquire  a  special 
significance  in  connection  with  traumatism,  particularlly  such  per- 
forating wounds  as  those  produced  by  pointed  instruments  and  the 
bullet. 

Imagine  the  track  of  the  bullet  under  a  variety  of  circumstances: 
passing  through  the  right  chest  anlero-posttrior,  anywhere  between 
its  apex  and  the  level  ot  the  mv^Vi;  otil'j  Uift  bj-n^wiU.  be  invured; 
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below  that  level,  the  diaphragm  and  liver  are  Ukcly  also  to  be  per- 
forated. Outside  the  nipple  llie  range  may  be  lower  and  yel  escape 
»Lbe  diaphragm  since  it  slopes  Irom  the  level  of  the  nipple  to  thecighlh 
rib  in  the  axillar)-  line. 
In  the  left  chest,  in  the  area  bounded  by  the  second  rib,  the  ster- 
num, the  «3tlh  rib  below  and  the  nipple  line  exlernally,  the  heart  or 
m  at  least  the  pericardium  is  likely  to  be  wounded,  and,  unless  the  track 

■  lies  near  the  sternal  line,  the  lung  as  well. 

H  Outside  the  nipple  line  and  below  its  level,  perforation  oi  the 
H  stomach  may  complicate  the  lung  injury. 

f      Passing  transversely  through  the  base  of  the  chest,  below  the  nipple 
'   line  we  might  expect  the  wound  to  traver^  successively  from  the 

right  side,  the  lung,  the  liver,  the  stomach,  the  spleen  and  the  lung 

again. 

(The  principal  primary  complications: 
Bemopiysii,  following  an  injury  lo  the  thorax,  whatever  its  nature, 
is  signiAcant  of  one  thing— that  the  lung  has  been  involved.    The  de- 
gree of  injury  may  be  in  a  manner  estimated  by  the  amount  of  blood 
^  expectorated.     In  the  dangerous  cases,  the  blood  pours  from  the 
H  wounded  lung  tissue  into  the  bronchus  and  gushes  from  the  mouth. 

■  In  other  cases,  there  is  only  a  slight  spitting  of  blood,  leading  to  the 
H  belief  that  the  lung  has  not  been  seriously  torn.  It  might  be  mis* 
m  taken  for  a  hcmatemcsis,  but  the  presence  of  rfllcs  in  the  bronchus  of 

tbe  affected  side  (or  of  both)  and  the  light  color  of  the  blood  and  ils 

•  admixture  with  air,  point  to  the  character  of  the  hemorrhage. 
Bemothorax,  an  accumulation  of  blood  in  the  pletira,  'a  nearly 
always  the  result  of  injury  to  the  lung;  although,  of  course,  the  in- 
ternal mammary  artery  or  the  intercostals  may  occasionally  be  the 
source  of  the  extravasation.  Gravity  detcrroinca  where  the  blood 
wiU  accumulate  and  therefore  the  patient's  position  will  modify  the 
physical  signs. 
B  Tbe  symptoms  and  signs  are  both  modified  by  the  quantity  of 
blood  and  the  rapidity  with  which  it  is  poured  into  the  pleural  cavity. 
In  the  slighter  forms,  there  is  scarcely  any  disturbance  of  breathing 
i^and  only  slight  dullness  over  the  base  of  the  lung. 

In  the  graver  forms,  ihe  lung  is  collapsed  and  crowded  tciwat4it.Vd^ 
Ihilum,  so  that  there  are  symptoms  oi  a?i\i\\-j<\a.a.tJLi'!AMa'^Mii«.'^''Sir 
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temal  hemorrhage.  The  face  is  pale,  Ihc  skin  moiat  and  cold, 
patient  is  impelled  to  sit  up  and  gasps  for  breath,  the  pulise  is  rapid 
and  thready,  and  Ihe  [Mitient  may  thus  go  on  to  death.  Inspection 
reveals  a  slightly  bulging  chest  wall;  percussion,  a  complete  dull- 
ness, and  auscultation,  an  absence  of  fremitus  and  of  the  vesicular 
murmur. 

Often  there  is  an  immediate  rise  of  temperature,  due  to  absorption, 
and  which  is  to  be  distinguished  from  the  temperature  of  infection  by 
its  earlier  appearance. 

No  attempt  to  evacuate  the  extravasatcd  blood  is  to  be  made  in 
the  mcKleralcly  severe  cases;  in  others,  of  more  urgency,  an  aspiration 
may  give  some  temporary  relief,  tiding  the  patient  over  a  critical 
point.  Finally,  in  rare  cases,  the  magni(u<le  of  the  hemothorax  will 
be  such  as  to  demand  an  immediate  intervention,  with  the  purpose  in 
view  of  exiwsing  the  lung  and  repairing  the  wound  in  its  substance. 
Subsequently,  even  if  the  case  is  mild,  infection  may  occur  and  is  to 
be  treated  as  any  other  empyema. 

Pneumolkorax.—.Mt  may  enter  the  pleural  cavity  from  without 
through  an  opening  in  the  chest  wall,  or  from  within  through  a 
rupture  in  the  lung  tissue.  In  the  first  case  it  enters  during  in- 
spiration, and  in  the  second,  during  expiration. 

The  physical  signs  and  symptoms  grow  out  of  the  pressure  within 
the  pleural  cavity  and  the  consequent  collapse  of  the  lung.  The 
chest  wall  on  the  injured  side  is  distended,  the  intercostal  spaces 
bulged  out,  the  viscera  are  displaced,  (he  ribs  motionless,  the  ves- 
icular murmur  absent.  If  a  coin  laid  on  the  front  of  the  chest  is 
tapped  with  another  coin,  the  sound  will  be  heard  nl  the  back.  The 
symptoms  arc  principally  those  of  dyspnea. 

If  there  are  no  complications,  the  air  is  gradually  absorbed  uid 
the  function  of  Ihe  lung  restored. 

In  extreme  cases,  puncture  will  relieve  the  intrapleural  pressure; 
and  in  the  case  of  a  valvular  wound  in  the  chest  wall,  which  pcr^ 
mils  entrance  of  the  air  but  not  it5  exit,  enlargement  of  the  wound 
Ls  indicated. 

If  air  and  blood  accumulate  simultaneously— if  a  Imitto-penu- 
mothorax  cjusts — the  physical  signs  will  be  altered,  but  not  the 
symptoms. 


HERNIA  OF  TlIE  tUNG 


Emphysema. — ^Thc  subcutaneous  cellular  tissue  may  bet»mc 
charficd  wilh  air  anil  praclically  tht  whole  body  be  involved,  II 
i>i  nearly  always  due  in  the  marked  cases  to  puncture  of  the  lung  by 
a  broken  rib.  The  air  e-scaping  from  the  lung  is  prevented,  by 
the  close  contact  of  the  pleural  surfaces,  from  cntcrinR  the  pleural 
cavity,  and  i*  forced  into  the  loose  tissues  of  the  ruptured  chest  wall. 

In  other  rarer  cases  the  inner  aspect  of  the  lung  is  wounded,  and 
the  air  esc^ipes  into  the  tissues  of  the  mediastinum,  and  follows  them 
up  into  the  neck. 

In  ordinary  cases  no  ireatment  is  indicated  and  the  air  is  soon  ab- 
sorbed. However,  in  the  severer  forms,  the  symptoms  of  asphyxia 
and  cyanosi.-*  may  supervene  and  then  free  incision  over  the  infiltrated 
zone  may  be  required. 

A  man  weighing  300  pounds  was  brought  Into  Ihe  City  Hospital 
with  a  crush  of  the  chest,  fracturing  several  ribs.  Within  a  half  hour 
after  the  accident  the  tissues  of  his  whole  chest  were  inflated  and  grad- 
ually the  emphysema  spread  till  his  skin  from  his  face  to  his  feet 
seemed  as  tight  as  a  drum.  His  condition  was  pitiable;  his  eyes  were 
swollen  shut,  bis  featur*^-.  livid,  and  his  elTorls  to  breathe  distressing. 
An  effort  was  made  to  strap  his  chest;  morphin  and  atropin  in 
small  doses  were  frequently  administered,  and  the  tbsues  over  the 
cliesl  punctured  with  numerous  small  trochars  which  were  left  in 
situ.  In  forty-ei^ht  hour.><  liis  pulse  and  respiration  began  to  im- 
prove and  in  a  few  days  he  was  entirely  out  of  danger. 

A  case  of  subcutaneous  and  mediaAlinal  emphysema  of  extreme 
gravity  was  relieved  by  incising  without  anesthesia,  the  skin  and 
fascia  alwvc  the  clavicle  and  dissecting  the  fascias  with  finger  down 
to  the  wall  of  the  trachea.  .\  suction  apparatus  was  attached  and 
the  air  escaped  in  a  continuous  stream  relieving  the  symptoms  rap- 
idly; subsequently  a  valve  drainage  of  the  pleura  was  established  to 
relieve  intrathoracic  tension  and  the  patient  made  a  smooth  recovery. 
{Amt-r.  Jour.  -Surg.,  Oct.,  r9i3.) 

'Hernia  of  lAe  lung  is  a  rare  complication,  and  may  be  immediate  or 
secondary.     In  the  first  case,  Ihe  pulmimary  ii*,iue  is  forcc<i  through 
the  breach  in  the  chest  wall  by  violent  ctpiratory  effort.     In  some 
ca<e»  where  the  skin  is  not  broken,  the  Kcrcua.  wiwj\itVOiX»»'».<^'^'®?^- 
tant  tumor  IteneaiJ)  the  skin. 
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In  the  secondary  cases,  it  forms  more  slowly,  and  is  often  due' 
the  weakening  of  the  thoracic  wall  by  intlammatory  proccsises. 

Hemo- pericardium. — Blood  in  the  periuirdial  sic  follows  injury 
to  the  pericardium.  It  develops  more  rapidly  and,  of  course,  the 
outlook  is  much  more  grave  if  the  heart  is  also  wounded. 

The  symptoms  arc  those  of  syncope  induced  by  the  compres.*ion 
of  the  heart  by  the  accumulated  fluid;  the  sigti::^  are  those  of  increased 
cardiac  dullness.  The  apei  beat  is  lost,  the  heart  sounds  muffled,  the 
prccordium  bulged.  It  is  upon  the  signs  that  one  must  depend  for 
the  diagnosis,  for  the  symptoms  are  often  complicated  by  thoae  of 
shock  and  by  those  which  originate  in  other  injuries  in  the  thoracic 
region. 

To  repeat,  then,  when  you  reach  the  patient  suffering  from  some 
form  of  chest  injury,  you  will  observe  the  character  of  his  respiration 
and  his  pulse;  whether  his  condition  is  immediately  serious  or  not  is 
to  be  determined  at  once  by  that  means.  If  the  circumstances  per- 
mit, you  wilt  proceed  to  a  systematic  examination.  Learn  from  the 
sufferer  the  location  of  his  pain  and  the  character  of  his  chief  distress. 
Note  the  appearance  of  the  sputum,  if  there  is  cough.  Inspect  the 
chest  wall  for  change  in  outhne  and  mobility  and  location  of  apex 
beat.  Determine  by  percussion  the  limits  of  the  lung  resonance  and 
heart  dullness;  and  by  auscultation,  the  presence  or  absence  of  the 
vesicular  murmur  or  of  riles. 

The  case  may  be  so  grave  that  e.^act  diagnosis  is  unnecessary;  or, 
again,  it  may  require  the  most  minute  examination  and  judicious 
weighing  of  the  symptoms  and  signs  to  make  a  correct  forecast  of  the 
eventualities,  and  to  formulate  a  treatment  which  will  leave  nothing 
to  regret. 

CONTUSIONS  OF  THE  CHEST 

Simple  contusions  of  the  thorax,  without  fracture  of  a  rib  or  thC 
sternum  (which  are  considered  elsewhere)  and  without  symptoms 
jiointing  to  internal  injury,  need  but  brief  consideration.  .\  hema- 
toma is  likely  to  form.  The  pain  and  soreness  disappear  rapidly  in 
the  young,  but  are  extremely  persistent  in  the  aged  and  tlie  rheu- 
matic.    Strapping  and  massage  with  liniment  are  usually  sufficient. 
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the  other  hand,  following  umple  contusion,  there  may  be  a  de- 
gree o(  shock  out  of  all  projwrtion  to  the  trauma. 

A  man  of  lliirly,  apparently  in  good  health,  received  a  sli||;ht  blow 
over  the  chest  in  a  friendly  scuffle.  The  blow  was  slight,  and  yet  it 
seemed  to  touch  a  vital  spot  and  made  him  ga.ip  for  breath.  It. 
was  with  difficulty  that  he  reached  home  and  for  two  wixks  he  seemed 
upon  the  ver^  of  a  peiiumonia.  A  month  later  he  was  still  unable 
to  wwk  aod  an  esamination  at  this  time  rc\caled  grave  organic  Ic- 
etons  of  the  heart.  It  was  greatly  dilated  and  not  a  single  valve 
seemed  to  be  perforniing  its  function  fully.  In  spite  of  rest  and  treat- 
ment, his  condition  gradually  grew  worse,  and  in  six  months  he  died 
with  a  general  anasarca.  Wc  must  consider  that  the  heart,  as  well 
another  organs,  is  liable  to  contusion  and  that  from  such  injuries 
acute  endocarditis  may  result. 

In  graver  tanlusions,  sudi  as  crushing  injuries,  it  Ls  rupture  oj  the 
lung  which  is  alwa>'s  to  be  feared  and  which  is  usually  evidenced  by 
a  large  hemothorax.  It  must  always  be  remembered  that  such  an 
injury  may  occur  without  fracture  of  the  ribs  or  sternum. 

Lejars  cites  the  case  of  a  boy  eleven  years  of  age,  whose  chest  was 
run  over  by  a  wagon.  He  arose  immediately  after  the  accident,  but 
fell  again  unconscious,  with  blood  pouring  from  mouth  and  nostrils. 
This  hemorrhage  did  not  long  persist,  but  on  Uic  fourth  day  the  tem- 
perature rose  and  he  was  ijikcn  to  the  hospital.  His  condition  was 
alarming,  the  pulse  weak  with  a  rate  of  104,  bis  face  cyanoscd  and 
the  dyspnea  intense;  his  heart  was  displaced  to  the  right,  and  on  the 
left  side  were  the  ^giis  of  marked  hcmo-pneumothorax.  A  puncture 
removing  180  G.  of  the  exudate  gave  but  temporary  relief.  The 
pulse  continued  to  grow  weaker  and  tlic  dyspnea  more  intense,  and 
an  urgent  intervention  was  indicated.  The  pleura  was  opened  and 
the  lung  found  retracted  toward  the  hilum.  In  the  upper  lobe  a  tear 
was  found,  7  cm.  long,  and  running  upward,  and  Iwckward  from  Ihe 
cardiac  incisure.  The  wound  gaped  freely.  The  lung  was  drawn 
into  the  opening  in  the  chest  wall,  and  the  pulmonary  wound  repaired 
with  five  sutures  of  silk  which  included  considerable  tissue  to  prevent 
their  pulling  out.  The  coaplalion  was  jwrfecled  by  a  few  superficial 
sutures.  The  upi>cr  lobe  was  sutured  Vo  \ivt  \ar\R,\«&  ■*»&  ■».  vass-^ 
ponade  with  gauze  completed  l\\e  opMa.V\oift. 
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The  outcome  was  unfortunate,  for  death  orcurred  on  the  second 
day,  but  the  autopsy  found  the  lips  of  the  lung  wound  wdl  aggluti- 
nated.   There  was  no  costiU  traclure. 

The  sympinms  oj  rupture  of  the  lungs  arc  the  same  whether  a  rib 
.be  broken  or  not:  liemo-pneumo thorax,  abumUnl  and  hicrea^ng;  a 
spreadtiig  emphysema;  symptoms  of  grave  anemia;  to  all  these  may 
be  added  more  or  less  ({uiclcly,  the  symptoms  of  pleural  infection. 

The  trralment,  except  in  the  cases  of  cxlicmc  urRcnc>-,  must  be  con- 
servative and  expeclaiil.  Shock  must  be  combated,  the  patient 
kq>l  absolutely  quiet,  and  the  dyspnea  relieved  by  the  sitting  posture, 
and,  if  possible,  by  inhalations  of  oxygcn- 

The  anemia  can  be  relieved  by  injections  of  Email  quantities  of  nor- 
mal salt  solution  frequently  repealed. 

A  puncture  will  partly  empty  the  pleural  cavity,  affording  great 
relief;  and,  eventually,  I  he  remaining  exudate  will  bcabsi)rbed. 

It  may  happen  that  after  two  or  three  days  the  symptoms  will 
improve. 

But  in  the  worst  cases,  where  the  dyspnea  is  progressive  and  menac- 
ing, and  the  heart  rapidly  growing  weaker,  the  responsibility  cannot 
be  shifted.  It  is  Indicated  to  operate  at  once,  to  open  up  the  thorax 
and  repair  the  tear  in  the  lung,  to  do  an  urgent  thoracotomy  (s« 
page  488). 

OPEN  WOUNBS  OF  THE  THOK.\X 

NoH-pcneirating  wounds  of  the  chest  wall  are  of  slight  significance 
tad  are  to  be  treated  on  general  principles. 

Penetralhis  wounds  of  the  thorax  derive  their  significance  from  the 
particular  viscera  and  vessels  which  may  happen  lo  be  in\t>Ived.  On 
the  clinical  basis,  then,  these  wounds  may  be  divided  into  three 
classes: 

A.  Wounds  which  involve  the  pleura  or  lung. 

B.  Wounds  which  involve  the  diaithragm. 

C.  Wounds  which  involve  the  pericardium  and  heart. 

A.   WOUNDS  or  THE  PIEUHA  AND  LUNG 

In  whatever  manner  the  wound  may  be  inflicted,  there  are  three 
clementsof  danger:  hemurrha(;e,  asphyxia,  and  infection.     These  are 
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ne  fsrlora  which  will  dclerniine  ihe  line  of  Ueatment,  ant!  wilhout 
some  urgent  inditntion  from  one  of  the»e  sources  the  treatment  must 
be  conscrvalive.  There  are  many  thing*  which  stand  in  the  way  of 
radical  procedures  such  as  are  employed  in  the  case  of  abdominal 
wouDdx.     In  the  firal  place,  Uie  opera! ive  lechnic  is  difficult;  lliere  is 

K.a  marked  disturbance  of  respiration  following  free  access  of  air  to 
the  pleural  cavity;  the  exact  localiun  of  Ihe  lung  lesion  cannot  often 
he  determined;  and,  finally,  there  is  always,  as  Lejars  remarks,  so 

B  much  guesswork  in  the  prognosis,  that  we  are  constrained  to  give  the 
{latient  the  benefit  of  the  doubt  and  leave  Ihe  case  to  take  its  natural 
course. 

K  It  is  best  to  proceed  in  this  wise:  If  the  case  is  seen  from  the  first, 
supcr^'isc  the  transportation.  Too  much  importance  cannot  be  at- 
tached to  the  dangers  of  rough  handling-  As  has  been  said  elsewhere, 
theocarcslshelteris  thehcst.  Cutaway  the  clothing,  scrub  the  skin 
adjacent  to  the  wound,  and  wash  out  the  wound  iiseli  with  alcohol  or 
sterile  salt  solution.  If,  on  opening  the  lips  of  the  wound,  a  bleeding 
point  U  seen,  calch  it  up  and  ligate. 

If  there  is  oozing  from  the  dqjths,  it  is  best  to  disregard  il  for  the 
present.     This  cijn>tilutes  the  primary  intervention  except  for  such 

|»uluring  as  may  be  required. 
Apply  a  dressing  of  sterile  gauxc,  plain  or  soaked  in  collodion. 
Cover  Uiis  with  a  layer  of  absorbent  cotton  and  apply  a  firm  bandage 
encircling  the  whole  cliest.     Place  tlie  patient  on  his  back  with  the 

■  head  and  shoulders  slightly  elevated.  Absolutely  prohibit  conver- 
sation and  movement  of  any  kind;  and,  in  the  meantime,  keep  the 
patient  under  close  surveillance. 
^  In  general  terms,  then,  the  treatment  of  any  ordinary  open  wound 
f  of  the  chest  involving  the  lung  and  pleura  is  to  be  summed  up  in  two 
words,  immediate  occlusion  and  imrnobUizalhn. 

But  there  arc  conditions  which  demand  immediate  interveniion. 
These  are  acute  anemia  or  asphyxia,  which  may  follow  hemorrhage, 
external  or  internal;  and  hernia  of  Ihe  lung. 

External  hemorrhage  may  follow  any  extensive  wound  of  the  chest 
wall,  welling  upfromitsdepthsor  flowing  by  spurts  during  expiration. 
U  there  is  no  hemoptysi-s  it  may  be  infcntd  \.V\ftV  >iiR\««4,'«.  -w*. 
wounded;  but,  in  any  event,  the  firsl  VitaVmcivV nw&vXw.  fi».tCoe&.'«>r 
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ward  the  iotercostaU  and  internal  mammary.  It  may  be  that  a  tem- 
porary hemo^tauH  will  be  necessary,  and  the  tamponade  described  on 
page  68,  will  be  indicated. 

The  definite  hemosta^^is  requires  a  free  enlargement  of  the  wound. 
If  pressure  made  against  the  lower  border  of  the  rib  by  an  aseptic 
finger  introduced  throuRh  the  enlarged  wound  causes  cessation  of 
hemorrhage,  it  is  certain  that  it  is  an  intercostal  artery  that  is  at 
fault.  It  may  be  diSicull  to  clamp;  it  may  be  necesii.ary  lo  resect  a 
rib,  or  to  detach  the  periosteum,  which  will  carry  the  arler)-  with  it, 
A  cur\-ed  ncetlle  threaded  with  catgut  is  then  carried  around  the 
artery.  The  ligature  is  lied  and  the  hemorrhage  thus  controlled. 
The  internal  mammary  may  require  ligation  above  and  below  the 
wound. 

Intemai  hrmorrhage  I*  in  every  way  more  seriou*.  for  to  llic  anemia 
is  added  the  asphyxia  which  follows  the  compression  of  the  lung. 

The  patient  is  pale,  anxious,  with  cold  extremities,  weak  pulse,  and 
sighing  respiration,  the  chest  wall  bulges;  the  normal  resonance  and 
vesicular  murmur  are  altered;  in  short,  Ihere  are  all  the  signs  and 
symptoms  of  an  increasing  hemothorax  or  hcmo-pneumolhorax. 

But  even  in  thepresenceoflhtscgravesymptoms,  ilisby  nomcana 
always  indicated  to  operate.  One  must  be  content  to  repair  the 
wound,  occlude  and  immohilixe,  and  wait  awhile. 

But  when  the  wound  is  followed  by  an  Immediate  and  complete 
hemothorax,  or  when  the  symptoms  and  signs  jwint  to  a  rapidly  ap- 
proaching fatality,  one  must  stand  by  with  folded  hands  an<i  see  the 
end  come,  or  optraic;  for  there  is  nothing  else  of  any  use.  An  urgent 
thoracotomy  must  be  done. 

Brmia  of  the  lung  a  rare.  The  tumor  is  of  variable  size  and  is  at 
first  crepitant,  but  rapidly  darkens  and  becomes  hepatized. 

The  indications  for  treatment  depend  upon  the  time  which  has 
elapsed  and  upon  the  condition  of  the  tumor.  I(  the  wound  is  recent 
and  the  lung  intact,  the  hernia  must  be  reduced.  Begin  by  a  careful 
disinfection  of  the  wound.  Cover  the  tumor  with  an  aseptic  com- 
press and  tuck  its  edges  under  the  whole  circumference  of  the  wound. 
A  steady  pressure  over  the  central  portion  of  the  tumor  will  expel  the 
air.litlle  by  little;  and,  by  reducing  its  volume,  favor  the  reduction  of 
the  tumor. 
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The  compress  \a  to  be  left  until  (he  skin  woiin<i  is  partially  sutured, 
since  by  that  means  one  may  prevent  the  sudden  pneumothorax 
which  sometimes  follows  reduction. 

If  the  lung  has  been  wounded,  it  must  be  repaired  by  suture,  or  by 
ligfttioii  «nd  resection  before  being  reduced. 

If  some  lime  has  elapsed,  it  is  as  unsafe  to  reduce  it  as  to  reduce  a 
doubtful  herniated  gut. 

Lejar^  insists  upon  resection  with  the  thermocautery.  Around  the 
base  of  the  tumor  pass  a  ligature  threaded  on  a  blunt  needle.  By 
tying  the  ligature,  a  pedicle  is  formed  which  is  to  be  amputated  with 
the  thermocauter)'.  The  stump  is  carefully  disinfected  and  reduced, 
the  chest  wall  repaired,  and  drainage  instituted. 

FiiuJJy,  in  the  case  where  the  tumor  is  already  gangrenous  and 
sloughing,  it  is  necessary  to  limit  the  treatment  to  antisepsis,  leaving 
the  slough  to  detach  itself,  and  happily  a  cure  may  follow  such  spon- 
taneous amputation. 

Axtcll  reports  a  case  of  open  wound  of  the  chest  which  illustrates 
what  the  doctor's  patience  and  nature's  efforts  may  accomplish  in 
conditions  apparently  most  desperate.  (American  Jour.  Surg., 
Feb.,  1909). 

A  shingle  sawyer  of  twenty-eight,  robust  and  muscular,  fell  against 
■  great  circular  saw  revolvinft  many  thousand  times  per  minute. 
Sections  of  the  second,  third,  fourth,  fifth  and  siith  ribs  were  cut 
away,  these  segments  varying  in  length  from  1  incli  al  the  second  to 
3  inches  at  the  fourth  and  fifth  ribs.  The  costal  pleura  was  com- 
pletely destroyed  over  the  scat  of  the  greatest  injury.  The  lung  and 
pericardium  were  exposed.  There  was  one  puncture  of  the  lung 
from  which  the  air  bubbled  and  emphysema  followed.  All  the  inter- 
costal arteries,  veins,  and  ncr\-cs  in  the  injured  area  were  severed. 
The  pectoralix  major  wa.s  completely  separated  from  the  chest,  and  a 
part  of  the  pcctoralts  minor.  The  wounded  man,  thrown  from  the 
saw,  fell  face  dnwnward  into  a  du.it  pile  and  the  whole  exposed  sur- 
face oi  the  wound  was  filled  with  sawdust  and  grease. 

He  wa.H  carried  to  the  hospital  and  attempt  made  to  repair  the 
damage.     "Cher  450  spicula?  of  wood  fiber  were  picked  out  piece Vv^ 
piece  from  the  chest  cavity  and  the  ^urtswit  ciV  ^*iVwi%-    "^'t^'w^ 
laige  Jumps  of  greasy  dust  wcic  removtd  lv3t&  ^3Bft  ^sv'^  ^  "'^*' ^ 
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cavity."  All  the  ragged  edges  of  the  costal  pleura,  skin,  and  muscle 
were  trimmed  away.  The  jaggnl  and  uneven  cuds  of  th«  sevtret 
ribs  were  cut  off  smooth  in  order  to  brin^  the  periosteum  over  thcro^ 
To  take  the  place  of  the  co»tal  pkura  destroyed,  a  flap  was  stripped 
off  the  pcctoralis  major  from  near  its  attachment  to  the  humerus; 
left  attached  near  the  free  end  of  the  divided  muscle,  it  was  turned 
forward  toward  the  sternum  and  sutured  to  its  niari^n,  to  the  inter- 
costal muscleji,  acid  the  i)eriu3teum  of  the  stumjis  of  the  ribs.  The 
severed  muscles  were  drawn  together  by  cable  sutures  and  the  skin 
tliip  drawn  into  place  nnd  incompletely  sutured.  Ample  drainage 
was  installed.  The  intervention  consumed  several  hours,  something 
like  i8o  sutures  and  ligatures  being  required.  The  emphysema  was 
enormous  at  firsl,  extending  from  the  scalp  to  the  knees,  but 
disappeared  after  forty-eight  hours.  At  the  end  of  »x  weeks  the 
patient  had  practically  recovered  without  adhesions  or  restriction  of 
the  lung. 

B.   WOtTNDS  AT  THE  BASE  OV  THE  TtlOKAX 

Wounds  at  the  base  of  the  thorax  require  a  .separate  consideration, 
for  the  reason  that  both  the  thoracic  and  abdominal  cavities  may  be 
involved  through  wounds  uf  the  rfiaphriigm. 

It  must  be  remembered  that  the  diaphragm  corresjionds  to  the  level 
of  the  fifth  rib  in  the  right  nipple  line,  and  to  the  level  of  the  sixth  rib 
in  the  left. 

In  stab  or  gunshot  wounds,  the  lung  on  the  one  hand,  and  the 
stomach,  intestine,  spleen,  and  liver  on  the  other,  may  be  wounded 
simultaneously;  so  that,  compared  with  the  thoracic  wounds  just 
conwdercd,  those  at  the  base  are  much  more  complicated  with  respect 
to  prognosis,  diagnosis,  and  tre-atmenl. 

These  wounds  at  the  base  of  the  thorax  involving  the  diaphragm, 
will  nearly  always  present  an  omenUil  hernia.  It  is  often  necessary, 
after  enlarging  the  thoracic  wound  by  resecting  a  rib  or  forming  a 
costal  flap,  lo  tVficcl  the  prol  ruding  omentum ;  and,  at  the  moment  of 
reduction  of  the  stump,  one  may  have  an  unobstructed  view  of  the 
wouml  in  the  diaphriigm.  If  blood  oozes  from  it,  there  is  abundant 
evidence  of  a  wound  of  an  abdominal  viscus.  If  there  is  no  bleeding, 
introduce  a  fmger  through  the  opening  in  tlie  d^phragm  and  examine 
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the  stomach  and  adjacent  structures.  If  no  injury  is  found,  and  the 
examining  finger  is  not  covered  with  blood,  proceed  at  once  to  repair 
the  diaphragm. 

cur^'cd  needle  is  best,  and  interrupted  sutures.  If  there  arc 
lids  of  the  abdominal  viscera,  llicy  may  possibly  be  repaired 
through  the  phrenic  wound;  and,  in  fact,  if  at  all  possible,  it  is  the 
method  of  election.  By  this  roulttonemay  readily  reach  the  convex 
Burfacc  of  the  liver  on  the  right  ^de,  or  on  the  Idt  the  greater  curva- 
ture of  stomach. 

Still,  if  the  c-vploration  is  difficult,  if  the  bleeding  is  abundant,  it  U 
better  to  lose  no  lime,  but  to  do  a  median  laparotomy  al  once,  gainin)( 
additional  room,  if  necessary,  by  a  transverse  incision,  following  the 
cosia?  arch.  Subsi-quenily  ihe  wound  in  the  diaphragm  may  be  re- 
paired through  the  thoracic  opening. 

Ludlow,  of  Cleveland  (Annals  of  Surgery,  June,  1905),  reports  a 
case  which  illusuatcs  this  subject  and  exemplifiies  the  treatment  in 
general. 

The  patient  had  received  two  stab  wounds  in  the  left  side,  inflicted 
with  a  candy  maker's  knife  which  had  two  blades  set  In  a  heavy . 
handle.  One  wound  entered  at  the  ninth  interspace  in  the  axillary 
line,  and  through  it  protruded  omentum.  The  blade  had  entered  the 
chest  wall  obliquely  and  the  .'tkin  acted  as  a  valve;  but,  when  the 
skin  was  retracted,  the  air  rushed  in  and  out  of  the  pleural  cavity  with 
each  respiration.    The  hemorrhage  from  the  wound  was  slight. 

The  second  wound  was  situated  directly  below  the  first  in  the  elev- 
enth interpKace.  Omentum  protruded  from  this  wound  also,  and  the 
bleeding  was  slow,  but  apparently  increasing. 

Operation. — Elhcr  anesthesia;  a  careful  cleansing  of  the  field,  A 
digital  examination  revealed  the  fact  that  the  upper  wound,  travers- 
ing the  pleural  cavity  without  injury  to  the  lung,  had  perforated  the 
diaphragm.  The  finger  passed  through  these  wounds,  met  the  finger 
of  the  otlier  hand  pas.Mil  itirnugh  the  lower  wound,  in  the  abdominal 
cavity. 

The  lower  wound  was  enlarged,  revealing  an  active  hemorrhage 
from  the  spleen.  T'he  cut  surface  of  the  spleen  was  pidled  into  the 
wound  and  a  spurting  artery  clamped.    The  splenic  wound  was 
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4  an.  in  leitglh  and  extended  almost  through  the  substance  of  the 
organ. 

The  cut  surfaces  were  brought  into  apposition  by  mattress  sutures 
o(  plain  catgut  No.  i,  on  a  cun-cd  round  needle.  This  controlled 
the  hemorrhage.  Neither  by  palpation  or  inspection  could  any 
wound  of  the  stomach  or  intestines  be  found.  The  diaphragm  was 
then  repaired  n-ilh  chromic  gut  No.  3,  The  operation  was  accom- 
plished without  the  resection  of  a  rib.  A  sjnall  cigarette  drain  was 
left  in  bolli  wounds  and  the  external  wounds  sutured.  'ITic  week 
following  the  operation  there  was  some  discharge  of  blood  and  6i- 
bris,  but  no  active  hemorrhage.  The  recovery  was  uneventful  and 
complete. 

Wounds  of  the  diaphngm  of  whatever  form,  perforations,  or  rup- 
tures due  to  crushing  injuries  to  the  chest,  are  likely  to  be  the  site  cf 
hernix. 

Especially  in  the  latter  class  of  injuries,  must  one  be  on  his  guard 
for  this  injury.  Sometimes  there  arc  certain  signs  which  point  at 
once  to  the  presence  of  a  diaphragmatic  hernia;  the  displacement  of 
the  heart,  the  bulging  of  the  lower  intercostal  spaces,  and  the  presence 
on  auscultation  of  sounds  which  in  no  way  resemble  the  vesicular 
murmur.  In  these  cases,  it  is  best  to  open  up  the  eighth  intercostal 
space  and  resect  the  ninth  rib,  which  will  usually  give  a  free  access  to 
the  site  of  injury. 

C.   WOUNDS  OP  THE  PEKICAXI>I(;M  AND  HEART 

Not  every  precordial  wound  will  reach  the  he.irt.  Such  a  wound 
may  be  followed  only  by  a  slight  emphysema  and  is  to  be  treated  by 
aseptic  occlusion. 

If  the  wound  has  actually  penetrated  to  the  heart,  death  is  usually 
so  rapid  that  no  measure  or  relief  can  be  considered.  If  it  is  a  gun- 
shot wound,  death  results  from  shock  and  hemorrhage;  if  it  is  a  stab 
or  punctured  wound,  shock  plays  a  very  minor  part.  It  is  not  very 
likely  that  any  small  size  slab  wound  of  the  heart  interferes  at  once 
seriously  with  the  heart's  action,  unless  it  involves  the  "  coordination 
center,"  which,  it  is  claimed,  lies  in  the  upper  third  of  the  inter-ven- 
tricular groove. 

If  the  wound  in  the  pericardium  be  small  or  valve-like,  the  blood  is 
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cd  within  the  cavity  and  the  constantly  increasinff  intra-peri- 
ial  pressure  effects  the  softer  and  more  yielding  ol  the  structures 
within  the  sac — viz.,  the  pulmonary  veins  and  the  descending  vena 
cava  and  the  auricles;  in  this  manner,  the  venous  current  to  the 
auricles  is  cut  off  and  the  agitated  heart  works  to  no  purpose.  The 
sense  of  oppression,  the  cyanosis,  and  venous  engorgement  all  bear 
witness  lo  the  compression  of  the  auricles.  In  the  meantime,  the 
pulse  grows  miserably  weak  and  rapid;  the  apex  beat  is  lost,  the  heart 
sounds  are  muffled,  the  pericardial  dullness  is  augmented,  and  the 
thoiadc  wall  bulged.  In  this  manner  from  "heart  tamponade," 
death  soon  ensues.  If  the  wound  in  the  |)ericardium  is  large  and  the 
pkura  opened,  the  hemorrhage  rapidly  fills  the  pleura  producing 
bcmothoran,  scarcely  less  dislres^ung  than  the  hcmo-pericardium. 

If  the  opening  in  the  thoracic  wall  is  free,  the  hemorrhage  is  ex- 
ternal; the  blood  spurts  from  ihe  wound  or  wells  up  conlinuously,un> 
controlled  by  pressure  or  occlusion,  and  death  ensues  from  hemor- 
rhage, simply. 

In  spite  of  all  this,  however,  a  wound  of  the  heart  is  not  to  be  con- 
sidered as  inevitably  fatal  and  beyond  surgical  skill.  The  number  of 
reported  cases  saved  by  timely  intervention  is  constantly  increasing 
and  will  increase  all  the  more  rapidly  as  time  goes  by.  Any  wound  of 
Ihe  heart  sufficiently  large  to  produce  hemorrhage,  whether  external 
or  internal,  is  potentially  fatal. 

The  only  measure  of  relief  is  operation.  The  pericardium  is  to 
^}e  exposed  and  opened,  the  heart  relieved  of  pressure,  and  the  wound 
repaired. 

The  question  arises  as  to  how  latr  an  o])eratton  may  be  undertaken, 
but  this  cannot  be  answered  by  a  general  formula;  as  long  as  there 
is  life,  there  is  hope  in  skillful  intervention.  In  thi;  ca«^s  reported, 
the  great  majority  were  operated  not  later  than  six  hours  after  the 
injury. 

Regarding  the  location  of  the  wound  in  the  heart,  the  right  and 
left  sides  arc  injured  with  equal  frequency,  but  the  ventricles  are  in 
much  greater  danger  than  the  auricle  in  the  proportion  of  seventeen 
lo  one  (Vaughn).  The  external  wound  may  be  located  over  any 
iotCTcoslal  space,  but  the  great  majority  will  be  found  in  the  fourth, 
fifth,  and  third  in  order  of  frequency. 
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Vaughn,  who  has  carefully  studied  the  sutistics  of  operations  for 
these  injuries,  and  who  reports  his  second  successful  case  of  suture  of 
the  heart  (J-  ■'^-  M-  A,,  Feb.  6,  i9oc>),  oHen  the  following  conclusions: 
that  there  is  no  longer  any  qucsticHi  as  to  the  propriety  of  ihe  opera- 
tion, but  that  its  mortality  b  probably  the  same  as  it  was  twelve 
ycarH  ago  when  the  operation  was  first  introduced.  Probably  little 
more  can  be  done  to  prevent  death  from  hemorrhage,  but  Ihe  pre- 
vention of  the  great  cause  of  death  following  the  operation,  infection 
of  the  pericardium,  remains  a  surgical  problem  yet  to  be  solved. 
The  principles  of  asepsis  and  drainage  as  applied  to  the  operation,  arc 
yet  lu  be  more  carefully  worked  ouL 

This  summary'  still  holds  good  at  this  later  dale  except  that  there 
is  disposition  to  extend  the  indications  for  operation  to  those  case:> 
in  which  the  nature  of  the  wound  presupposes  heart  injury  but  in 
which  the  da-tMcal  symptoms  have  not  yet  developed.  For  il  is 
certain  that  heart  "tamponnadc"  with  its  concomitant  clinical  pic- 
ture is  often  delayed. 

An  example  is  in  mind. 

A  negro  was  brought  to  the  City  Hospital  with  a  stab  wound  in  the 
fourth  intercostal  space  about  halfway  between  the  sternal  border 
and  the  nipple  line.  His  condition  was  good  except  that  he  had  oc- 
ca^onal  slight  attacks  of  dysjinea;  pulse  loo,  respiration  24.  In  the 
course  of  two  or  ihicc  hours  his  symptoms  had  slightly  bul  percepti- 
bly grown  worse.  He  refused  operation.  From  that  time,  hour  by 
hour  the  heart  dullness  increased,  the  heart  sounds  altered,  the 
radial  puLie  weakened  the  dyspnea  became  more  distressing  and 
finally  after  thirty  hours  he  died. 

The  autopsy  revealed  a  small  wound  of  the  right  ventricle.  The 
only  hemorrhage  was  wilhin  the  pericardial  sac. 

An  operation  at  the  time  of  admission  or  a  few  hours  thereafter 
would  have  been  performed  under  very  favorable  circumstances  and 
almost  certainly  would  have  saved  the  man's  life. 

On  the  other  side,  Wagner  rejiorts  a  stab  case  presenting  all  the 
signs  of  injury  to  the  heart  which  an  operation  proved  to  be  intact, 
although  blood  had  accumulated  within  an<l  around  the  pericardium. 
The  man  would  undoubtedly  have  recovered  without  operation  but 
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the  case  would  have  gone  on  record  as  one  recovering  from  stab  of 
heart  under  conscr\-alivc  treatment. 

Arx  reports  a  case  in  which  the  pain  and  physical  signs  pointed  to 
injury  to  the  diaphragm  and  liver,  but  a  laparotomy  proved  them 
to  be  intact.  The  heart  was  exposed,  revealing  a  hole  in  the  right 
ventricle  far  under  the  sternum.  When  the  pericardium  was  opened 
ami  the  clots  released  the  heart  improved  at  once.  In  this  case  the 
heart  wound  was  not  sutured  but  was  covered  with  a  strip  of  gauze 
which  was  brought  out  Ihrovigh  the  closely  sutured  wound.  The 
pube  kept  between  80  and  88  and  the  temperature  remained  normal 
_  Arc  remarks  that  this  case  emphasij^cs  the  value  of  proper  drainage 

■  a  A.  M.  A.,  Aug.,  1913). 

■  A  number  of  cases  of  needle  jtuncturcs  of  the  heart  have  been 
I  reported.  About  60  per  cent,  die,  the  result  of  inlra^pericardial 
I  hemorrhage  occurring  within  ten  da)'s  of  the  accident. 
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Contusions.     II.  Wounds. 

I.  Contusions  of  the  abdomen  occur  in  many  ways;  they  may  be 
the  result  of  severe  blows,  the  kick  of  a  horse,  from  falls,  or  from  the 
crtish  of  heavy  wheels  of  vehicles.  The  gravity  of  such  an  injury  is 
proportionate  to  the  amount  of  visceral  injury,  but  this  isoften  not 
apparent  from  the  first. 

Whether  the  \'iscera  are  injured  or  not,  there  is  always  some  degree 
of  siwck.  In  the  ^st  hours  following  the  injury,  in  the  doubtful 
cases,  the  therapeusls  must  be  limite<l  to  the  treatment  of  shock. 
If  transportation  is  nocc:^sa^y,  it  must  be  done  with  the  greatest  care. 

Once  the  patient  is  placed  in  l>cd,  his  clothing  must  be  removed, 
his  head  lowered,  the  extremities  kept  warm,  and  repeated  injections 
of  normal  salt  solution  or  adrenalin  made,  as  the  charttctcr  of  the 
shock  Endicate«. 

tn  the  meantime,  tlic  case  is  to  be  studied  and  it  is  to  be  decided 
whether  or  not  there  is  a  rupture  of  an  organ,  or  other  source  of  bem- 
oirfaage. 

[    The  responsibility  is  a  he3\'>' one,  for  an  internal  injury  overlooked 
or  discovered  too  late,  is  likely  to  result  in  death.    The  patient. 'nA.-^ 
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rapidly  recover  from  the  shock,  but  lius  by  no  means  proves  the 
absence  of  a  vi.sienil  hurl. 

In  the  typical  case  of  gnvc  injury,  the  symptoms  of  shock  are  only 
temporarily  relieved  by  the  injections;  rather,  they  arc  shortly  re- 
placed by  those  of  internal  hemorrhage.  The  pulse  remains  small 
and  frequent,  Ihu  sldn  cold,  the  (ace  anxious  and  dravm.  The  abdo> 
men  is  distended,  and  tender  to  tlie  least  pressure,  especially  in  tfac 
lone  of  dirrct  injury.  There  may  be  dullness  in  the  flanks.  There  is 
no  escape  of  j^a-t  from  the  1>iiwcl»,  or  pastagc  of  urine.  The  patient 
is  restless  and  frequently  ael^Sf  and  seems  to  realize  his  impending 
fate. 

Id  such  a  case,  the  indications  are  plain.  llKxe  can  be  no  excuse 
for  delay,  for  awaiting  the  signs  that  can  only  be  those  of  beginning 
peritonitis.    Prepare  for  an  immediate  laparotomy. 

But  suppose  the  case  is  not  accompanied  by  the  typical  symptoms. 
How  shall  wc  determine  in  two  or  three  hours  whether  or  not  there  b 
a  grave  lesion?  A  conclusion  must  be  reached  from  ihe  study  of  two 
factors:  (a)  the  pulse,  and  (b)  abdominal  tension. 

{a>  The  pulse,  disturbed  at  first  by  the  shock,  rapidly  approaches 
the  normal  perhaps,  but  within  a  halt  hour  or  sooner,  it  can  be  deter- 
mined that  it  is  getting  weaker  and  more  rapid.  Such  a  change  is 
particularly  indicative  of  hemorrhage.  If  there  is  any  discrepancy 
between  the  pulse  and  temperature,  Lejars  insists  that  the  former  is 
the  safer  guide,  for  a  subnormal  temperature  resultinR  from  shock 
may  persist  long  after  the  other  symptoms  have  disappeared. 

(b)  The  abdomen  may  or  may  not  be  swollen,  but  over  the  site  of 
the  injury  the  abdominal  muscles  soon  begin  to  grow  rigid,  and  resent 
the  least  touch,  under  which  ihey  may  be  felt  to  contract  and  stiSen. 
Thl'4  rigidity,  locaUzed  at  first,  tends  to  spread  and  include  the  entire 
abdomen. 

The  tension  is  usually  augmented  by  progressive  melcorism,  which 
is  also  at  first  localized,  but  rapidly  becomes  general. 

Dullness  in  the  flanks  is  a  valuable  sign  when  present,  but  its 
absence  settles  nothing.  It  may  be  masked  by  the  distended  stom- 
ach and  intestine;  again  the  blood  may  not  collect  in  the  iliac  fossa, 
but  may  flow  directly  into  ibe  pelvic  cavity,  especially  if  the  hemor- 
rhage is  on  the  left  side  of  the  mesentery. 
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licsc  modifications  of  pulse  and  temperature,  of  abdominal  tender- 
ness and  tension,  must  be  taken  as  sufficient  indication  for  urgent  in- 
tervention; for  the  progno^s  does  not,  in  reality,  depend  more  upon 
the  nature  and  multiplicity  of  the  visceral  lesions  than  u[>on  the  time 
of  intervention,  for  every  hour  of  delay  adds  to  the  chances  of  infec- 
tion and  sqjsis — dements  which  the  early  operation  may  practically 
eliminate. 

Another  eventuality:  The  case  is  not  seen  until  infection  has  fixed 
itself  upon  the  peritoneum;  the  pulse  is  weak  and  rapid  and  progress- 
ively growing  worse;  the  temperature  is  subnormal,  the  extremities 
cold;  a  marked  tympanites,  wilh  persistent  vomiting,  perhaps  comes 
00. 

Then,  indeed,  it  is  late  to  operate — especially  when  that  means  a 
long  and  tedious  laparotomy.     Kvery  doctor  must  answer  for  him- 
self the  question,"  Is  il  too  lalt?"    As  Lejars  says,  we  must  extend  as 
L  iuupossible  the  limits  of  intervention  in  such  cases,  for  it  is  the  last 
rittoaroe;  and,  even  though  the  mortality  is  very  great,  the  occasional 
unexpected  recovery  legitimizes  the  operation. 

Who  Iios  not  had  his  sad  experiences  with  these  cases?  A  single 
example  illustrates  the  subject  of  inkstinal  rupture.  A  laborer  roll- 
ing a  log  off  a  wagon  was  struck  violently  in  the  abdomen  by  the  end 
^of  his  lever  caught  by  the  log  as  it  fell. 
He  was  unconscious  for  a  moment  then  arose,  vomited  once  and 
after  a  little  rest  to  gel  his  breath  resumed  his  labor. 
_,After  an  hour  or  so,  however,  he  decided  he  had  better  go  home 
IB  be  began  to  feel  sonte  pain  in  the  right  iliac  region  where  the  blow 
had  fallen;  sJx  or  nght  hours  later  he  called  his  doctor  who  could 
find  no  definite  indication  of  any  serious  lasion,  though  the  pain  had 
grown  very  severe. 

The  next  morning  twenty-four  hours  later  there  was  some  rigidity, 
some  tympanites,  an  increase  in  the  pulse  rate,  temperature  101, 
complete  constipation. 

Isaw  htm  some  sixty  hours  after  the  accident.     His  aspect  wm  typ- 
ical of  peritonitis.     He  was  vomiting  bile  with  a  fecal  odor.     He  was 
quite  conscious  and  expressed  the  opinion  that  he  was  done  for  unless 
surgery  held  out  some  hope. 
He  lived /ar  out  in  the  country  anAxV'wastftMfliiwX'iaS-'*'*-"*'*^^ 
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not  live  through  the  journey  to  a  hospital.  His  kitchfn  wuhurricdly 
converted  into  an  operating  room  anO  a  ]a|>an>inmy  performed.  It 
revealed  two  small  circular  openings  in  the  ileum  dose  to  the  oecit 
end,  a  iimall  <)uantity  of  the  intestinal  content  free  in  the  cavity  anh 
a  general    peritonitis. 

'  The  whole  operation  did  not  last  forty  minutes  hut  the  poor  man 
died  four  hours  later. 

It  was  ap|>arent  that  he  had  suffered  a  contu.'^ion  of  the  bowel  and 
that  subsequently  the  two  small  sloughs  had  occurred  and  this  se- 
quence accounted  for  the  absence  of  hemorrhage  and  the  small 
escape  of  intestinal  fluidii. 

Maurice  Kahn  emphasizes  the  necessity  of  early  diagno&is  of  in- 
testinal rupture  and  discusses  in  detail  the  aids  thereto;  the  part 
which  each  symptom  and  sign  should  have  in  this  determination: 
Shock,  pain,  tenderness,  rigidity,  vomiting,  circulation,  respiration, 
temperature,  facial  expression,  loss  of  liver  dullness.  He  concludes 
that  if  wc  have  (he  persistence  for  a  few  hours  of  the  initial  symptoms, 
especially  of  rigidity  and  pain  wc  are  justified  even  in  the  absence  of 
other  symptoms  in  urging  an  exploratory  operation.  (J.  A.  M.  A., 
March  7,  1914.) 

Rupture  of  Ike  liter  in  addition  to  the  indications  already  discussed 
may  have  some  special  features. 

In  the  first  place  whatever  shock  there  may  be  is  early  displaced 
by  symptoms  of  hemorrhage. 

The  pulse  may  be  abnormally  slow  by  reason  of  bile  absorption;  and 
the  pain  is  definitely  locaUzed  in  the  right  hj-pochondrium. 

Much  more  frequently  the  tear  involves  the  right  lobe. 

Rupture  oj  fhc  spleen  produces  neither  the  shock,  the  abdominal 
tension,  nor  the  early  peritonitis  which  follow  rupture  of  the  other 
viscera.  Hemorrhage  is  the  main  feature  and  the  severity  of  the 
symptoms  are  in  proportion  lo  the  loss  of  blood  and  usually  this  de- 
pends upon  the  extent  of  the  laceration.  However,  even  a  small  cut 
at  the  hilum  might  produce  early  and  urgent  symptoms.  (See 
abo  laparotomy   for   traumatism.) 

II,  Wounds  of  Ike  Abdomen.^ — Clinically,  these  fall  into  two  groups, 
(a)  those  in  which  tliere  is  doubtful  perforation  of  the  peritoneum, 

>]-'oi  jTuiuhD^  wounds,  sec  p&ict  t^\  B.i\d  tiji. 
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and  (b)  those  in  which  iicrforation  of  the  peritoneum  is  quite 
obvious. 

(k)  The  patient  presents  him^iclf  wit]i  a  wound  of  the  ahdominal 
parictcs,  of  doubtful  depth.  Il  Is  wisy  to  dctcnninc,  once  for  all, 
whether  the  peritoneum  has  been  perforated  (and  upon  that  the 
prof^nosis  depends)  by  |>a»ing  a  probe  or  grooved  director.  But  one 
should  certainiy  do  nothin);  of  the  kind.  There  is  a  definite  mode  of 
examination  to  which  one  must  rigidly  adhere. 

Begin  by  a  hurried  inquiry  into  the  circumstances  of  the  injury, 
and  the  character  of  the  weapon.  Disinfect  the  hands  for  an  opera- 
tion. Finally  scrub  and  diMnfect  Ilie  abdominal  walls.  Not  until 
this  is  completed,  is  the  wound  ready  to  be  examined. 

Carefully  separate  ihe  lips  of  tin-  wmind  wilh  finger  or  retractors; 
and,  as  you  proceed,  carefully  wipe  each  layer  as  it  is  exposed.  If 
necessary  to  facililale  inspection,  enlarge  the  wound;  this  willtrflcn 
he  the  case,  especially  where  the  vulncrating  instrument  has  entered 
obliquely. 

Dividing  the  various  layers,  the  peritoneum  is  reached  and  faiin<1 
intact;  there  is  no  oozing  from  l>elow  the  level  of  the  muscular  layers, 
and,  if  this  finding  ai-ciir<]s  with  the  other  signs  oliserved,  you  may 
conclude  at  once  that  the  wound  is  Hon-prnfiraling.  In  such  a  case, 
carefully  cleanse  ihe  wound  and  repair  each  layer  separately  by  con- 
tinuous suture  with  talgut;  the  skin  wilh  silk  or  sitkworm-gut ; 
cover  wilh  sterile  gauxe,  a  thick  layer  of  alisorlwnt  cotton,  and  a 
&rm  abdominal  binder;  and  thus  have  been  taken  the  best  steps 
to  prevent  infet  lion  or  ventral  hernia,  which  is  often  Ihe  result  of 
these  wounds. 

If  the  wound  is  ptneirating,  the  mode  of  procedure  depends  upAn 
whether  it  is  (a)  a  narrow,  or  (b)  a  large  incised  wound. 

(a)  A  slab  mound  is  the  ty]>e— a  thrust  from  a  knife,  dagger,  or 
bayonet.  There  may  be  persistent  oozing  o(  blood  alone,  or  blood 
mixed  wilh  bile  an<l  urine,  or  "food  producu."  Such  a  mixture  is 
pathognomonic  of  viKxral  injur>-,  but  nothing  can  be  decided  from 
its  absence. 

The  persistent  hemorrhage  is  strongly  suggestive  of  serious  injury 
to  an  organ,  esftectally  where  it  coexists  idt-Vi  a.^*OC\ft^\.^i^K.,^>^^'o'^^ 
tympanites,  and  nigklity  and  lendcTOcaa  ol  \^^«W^'J  ■«-;i\-,>^*A'JNt-*^'*- 
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scncc  of  atl  Uicsc  signs  gives  no  asAurance  iJ  the  absence  of  a  viiKcnU 
injury. 

In  any  event,  then,  an  explarotory  laparotomy  Is  indicated;  for  only 
by  thill  means  can  onu  assure  himsdf  of  Ihv  conditions.  Ordinarily, 
the  wound  itself  is  cnliri^cd  for  the  jmrjiuAe  of  exploration,  l)Ul  in  the 
ca»c  of  more  than  one  wound,  or  when  the  abdominal  walls  are  vcr)' 
thick,  it  may  be  advantageous,  to  resort  at  once  to  nie<liaii  laparotomy. 
In  either  case,  the  abdominal  ojjcning  should  be  large  enough  for 
rapid  work.  If  the  lajiaroloiny  i.'^  done  at  the  site  of  (he  injury,  it 
will  be  wise  to  disarrange  the  viscera  as  Utile  as  possible,  when  spong- 
ing out  the  exudate:*.  Carefully  ins|K:cl  whatever  iKiUs  present,  and 
often  the  lesion  will  be  revealed  by  this  first  search. 

If  a  median  laparotomy  is  dcwie,  as  swn  as  ihe  cavity  is  opened 
proceed  lo  the  site  of  the  injury;  cover  the  adjacent  coils  of  intestine 
with  compresse-s  thus  iirevcnting  their  |jo.^MbIe  infection. 

The  lesions  arc  only  rarely  multiple  or  difficult  of  repair  in  this  class 
of  abdominal  injuries. 

(bj  Extensive  Incised  Wounils.— These  wounds  are  prtwluced  by  in- 
struments with  a  long  culling  edge,  or  by  the  ripping  cut  of  small 
knives.     Horned  animals  occasionally  produce  llieni. 

The  chief  characteristic  of  these  wounds  is  eaenlnUion,  nlways 
present  in  some  degree.  If  the  case  is  seen  immediately,  the  mode  of 
procedure  is  very  definite.  But  only  too  often  Ihe  patient's  efforts 
have  augmented  the  hernia,  or  he  or  hU  friends  have  made  untimely 
attempts  to  reduce  it. 

Having  cleansed  the  hands  and  the  abdominal  walls  in  the  usual 
way,  begin  next  a  syskmatic  ckaiuing  of  the  tvenlruled  mass. 
Cleanse  it  with  warm  sterile  water,  or  normal  salt  solution,  rubbing 
gently  with  the  fingers,  every  inch  of  the  projecting  bowel  or  omen- 
tum. Only  ii)  the  Ihuroughness  of  this  .iiep  is  llierc  any  assurance 
of  success.  \i  any  visceral  wounds  are  discovered  in  the  cleansing 
proccsji,  they  are  to  In-  repalreil  al  (hi.*  time. 

Once  the  cleansing  and  repair  arc  complete,  proceed  lo  redutt  the 
hernia.  The  wound  may  need  lo  be  enlarged;  if  this  is  neces.saTy, 
slip  a  linger  under  an  angle  of  Ihe  wound  lo  serve  as  a  guide,  and  di- 
vide ihe  lis-MH's  with  scissors.  The  olher  angle  may  be  treated  in  the 
same  way.     Catch  up  ihe  [writoncum  with  forceps  along  ihe  whole 
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length  of  «ach  side  of  Ihe  wound.  Now  lift  on  the  forceps,  and  in  this 
way  create  a  sort  of  funnel  with  smooth  sides,  over  which  the  bowel 
readily  glides  in  reduction. 

Do  not  attempt  to  reduce  by  rough  pressure,  which  may  contuse 
the  bowel.  If  "taxis"  fails,  there  is.  a  method  whi<'h  will  surely 
succeed. 

Spread  a  large  compress  over  the  mass;  tuck  tt»  edge.*  well  under 
the  entire  circumference  of  the  wound;  and,  with  both  hands,  make  a 
gradual  pressure  on  the  mass  enveloped  in  the  c-ompress,  coaxing  ihe 
refractory-  loops  into  place  with  the  fingers,  and  at  the  same  lime 
pushing  the  conipre'^'^  further  under  the  abdominal  walls.  The 
assistant,  in  the  meantime,  lifts  up  on  the  forceps  attached  to  the  per- 
Uoneum,  raising  Ihe  abdominal  walls  as  the  hernia  lece^les. 

When  the  reduction  is  complete,  leave  the  compress  in  place,  se- 
cured by  force|H  until  rei>air  of  the  peritoneum  is  nearly  complete. 
Repair  the  abdominal  wall;  begin  by  suture  of  the  peritoneum  with 
small  catgut.  If  the  tension  is  great,  it  may  be  necessary  to  include 
the  muscular  plane  in  llie  suture.  Next  repair  the  muscular  layers 
separately  by  continuous  chromic  gut  suture;  in  the  same  manner, 
the  aponeurosis,  and  finally  tlie  skin,  with  interrupted  silkworm-gut 
sutures. 

A  young  man  was  brought  to  ihe  City  Hospital  following  a  |)asaaf^ 
at  arms  with  his  prospective  tutlier-in-law  who  had  given  him  the 
coup  de  grace  with  a  pocket  knife.  .\  large  part  of  his  bowel  he  was 
carrying  wrapped  in  his  shirt  and  some  towels.  He  was  anesthetized 
and  tlie  examination  revealed  thai  the  cvenlrated  gut  was  strangu- 
lated, having  crowded  through  a  very  small  peritoneal  wound  in  the 
lower  part  of  the  abdomi-n;  but  the  external  wound  was  extensive 
and  the  left  rectus  muscle  was  completely  divided. 

The  strangulattxl  loops  were  patiently  sponged,  one  by  one,  with 
normal  salt  solution  and  the  iuljacenl  skin  as  well.  Next  the  wound 
was  enlarged,  the  strangulation  relieved,  the  bowel  reduced  and  the 
]>critoncum  repaired.  The  wound  and  adjacent  skin  were  next 
sponged  with  alcohol. 

The  ends  of  the  severed  rectus  were  widely  separated  and  were 
with  difficulty  brought  together  by  tnaUtess  swVvwffi.. 

The  itkin  nnri  fascia  were  rei>aitci\  w\V\\ou\  (Vivnwyt.    "W^v*^"***- 


IKJURirS  TO  THK  TVUHE 


recovered  with  no  rise  of  temperature  and  without  tbc  Intst  sign  of 
infection. 

Drainage  is  a  question  which  alwaj's  arises,  but  I^vjars  assures  us 
that,  if  the  rleanRing  h  carefully  carried  out,  drainage  is  in  no  wise 
necessary.  //  Ikr  case  is  Sfrn  laie,  but  there  exist  only  a  few  soft  ad- 
hciions  between  the  l>owel  and  the  u-albi  of  the  wound,  the  same  di»> 
infection  is  carried  out,  the  adhesions  around  the  orifice  gently 
broken  ii|>,  aixl  iht-  mass  reduced,  as  before.  Drainatce  is  quite 
indisjicnsable.  if  there  arc  already  the  signs  of  a  beginning  peritonitis. 

If  the  mass  has  become  ihe  site  of  a  purulenl  ptfitonitis,  Xhi:  coils 
agglutinated  by  false  membrane,  and  gangrenous,  there  is  nothing 
to  do  except  to  keep  applied  moist  antiseptic  compr<:s»c8,  which 
must  be  frequently  renewed.  If  the  patient  survives,  whatever 
intervention  is  needed,  may  \x  underuken  later. 


CHAn'ER  XII 
GUWSHOT  AND  OTHER  WOUNDS  IN  MIUTARY  PRACTICE 

The  care  of  the  wounded  in  battle  has  presented  in  all  brcs  a 
constantly  viirying  problem.  Historically  sgie.tkinK.  I'mc  ivnd  place 
and  the  instruments  of  war  arc  Ihc  clcmenls  o(  the  retrospect. 
The  character  of  u  particular  age  is  dimly  reflected  in  the  character 
of  its  war  wounds,  and  these  regarded  as  lini.shed  products  reveal, 
as  all  things  Hsc  in  Nuture,  an  evolutionary  aspect — a  gradual 
change  from  the  rudimentary  to  the  complex. 

The  cave  m;in.  our  earliest  progenitor,  sallieil  forth  to  comljat 
ann«d  with  a  tihank  hone  or  an  unhewn  clult  of  oak,  hin  valorous 
purpose  to  inflict  upon  his  enemy  some  degree  of  contusion,  the 
stmphst  funn  of  vi-oiindtt. 

The  very  best  his  efforts  might  hope  for  were  broken  bones,  or 
ait  occasional  broken  head,  and  these  were  the  worst  the  primeval 
surgeon  had  to  manage.  At  a  later  stage  of  civilization  the  warrior 
tmd  learnt;d  how  to  intlici  incised,  stab,  and  punctured  wounds. 
FidbIIv,  it  has  remained  for  our  own  times  to  produce  the  worst 
wounds  of  ail,  lerrilile  crushes  and  lacerations,  the  prmluct  of 
machinery. 

The  European  War  has  proven  how  far  the  powers  of  <!cslruction 
arc  ahead  of  those  that  would  succor  and  save.  I'ormcr  wiirs  had 
taught  U3  what  the  bullet  in  the  field  and  the  bacillus  in  camp  might 
do,  and  the  sanitary  service  prepared  itself  to  cope  with  these 
problems,  and  prepared  itself  efficiently.  But  the  unexampled  loss 
of  life  and  limb  along  the  Marne,  the  Vser  and  the  Vistula,  and  on  a 
hundred  other  ballletidds,  left  the  Medical  Deparlmenl  almost 
helpless  with  yet  new  jtroblems  to  solve — problems  for  the  most  part 
unsolvable. 

'ITie  artillery  aided  by  the  aeroplane  Ivavc  wavW  \v  v&.\w?feV"-'Mv- 
pousible  to  give  Ihc  wounded  a(\cc\va\.«:  ¥vi*iV  K\^  ■a.w^s.  "Owe.  "wa-  "^"^^ 


I 
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MiirtH]J'l!''f  n"  Cne/leB  t^'i'-Mi:rfrirfT  Mju&pf         Krii^i-Jnrgeoscn 


Fiii-  S6- — Tbi^  tlmnjeuHhinii  K'ntur*  ot  the  nHc  11  ihr  spitn}  KninviniT  wh>ch  s^vu  tlM 
projKfili  a  toUry  mi'icmrnl,  mninluinol  Ihmuglinut  it>  ftight  uiiJ  which  1«ien>  U* 
ICDdcacy  W  dcpnit  from  Iht  iitniiKhl  hut,  Tht  varioiu  iiflr.  diffct  with  mpvct  totta* 
numbtr  of  icrovm.  thcrr  <lcp(h  cind  the  aiiitl?  Ihcy  maVv  with  tho  boro,  Thu  MarUni- 
Hcnry  FCpratnUlhufinit  formof  tha  (nciiiffrn  Bn^f'h  loading  sun — 4-4S  C4lil)cr  conitjj  luidAii 
bullel  wtfiiihiiui  4jo  etBiiu.     Tht  biml  jiflcd  wiih  3  Mtujvi'i,  «i[h  unr  lum  in  i>  inchM. 

Tbi  IbLvt  riflp«  have  anitUlcr  barn,  fewer  ifruovA ;  the  IraJKI'Jfr  it  Ipu.  the  Initul  velotJtgt 
■nil  lit  itiaic  much  smtir:  tho  >ImJ  JtcliPtuvi  dimiiuihiDii  dctodniilkni. 

Lce-Mftlonl  bullet,  cthbcr  o,i<i3.  one  turn  In  10  inche*  of  nflinjt- 

Thf  Kfm-J<">*MBB.  calibB  o.jri.  Initial  <r«locitx  ><U4  '**t  per  secand  »ai]  alKblei]  for 

Th4  MauwT.calibcrtf-jt I,  wdicht  otbnllet  I34irraiii*,  velocily  iMKi.  range  aiS?  yurdfti 
TheU.  S.Spriu«lie1d,Mlibtro.joo.  neitht  iioiruni.  volotity  1600  inatuiuc^  iHjo  yurdi. 
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produced  by  the  bullets  with  conical  tip.  Tliese  tesulls  »«  based 
on  its  instability  of  flight.  Its  perforating  power  is  immense,  yet 
unless  it  strike^)  f^quarcly  on  the  |>otnt  it  is  most  I'asily  dirflected 
(l-'ig.  87).  At  the  moment  ol  oblique  impact  it  acquires  a  newmove- 
meol,  vix.,  a  revolution  on  an  axis  transverse  to  the  line  of  flight.     In 


I 


doftf  raURf  with  ci[>]niiivn  cdu^t.     CT'njfirr, 
Brit.  Jour.  Surs..  Jui..  t«isJ 


Jqur.  Sunt-.  Ji>n.,  lun.) 


Other  words,  the  bullet  movrs  forward  like  a  wheel.  According  to 
Makin.4,  if  ihc  velocity  at  moment  of  impact  is  not  great  il  m.iy  make 
several  turns  in  the  tissues.  If  the  velocity  is  still  considerable  it 
may  turn  end  for  end  merely,  or  it  may  remain  vertical  to  its  path, 
making  only  a  half  turn.  In  all  these  cases  it  retains  to  Ihc  last  the 
spin  on  its  long  axis,  imparted  by  the  rifling  of  the  guti. 
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to 


At  very  dasr  roHgf  all  these  bulicts  are  tremendously  destructive 
all  the  ti»suc:t  aliki-, 

At  Icmg  range  the  conical  bullet  tencU  merely  to  perforate,  whereas 
the  pointeil  bullet,  for  the  reason  given  above,  tends  to  tcjir  through 
the  tissues  in  any  other  poi*itioii  ihan  point  first,  unless  slrikinR 


^uarcly.  In  this  manner,  even  at  long  range,  exploMve  effe<:U  may 
be  produced.  However,  at  medium  or  long  range  the  various  tissues 
present  certain  general  characteristic*. 

The  skin  presents  a  wound  of  entrance  smaller  than  the  bullet 
•ad  likely  to  be  dirty  and  discolored.    The  wowtAqV  «.'».v,'A.v^^»*«^. 
larger,  more  irregular  and  Weeds  Tnoic  \wtVj  V!e\^-  '*S*»%  ****  ^'^ 


i 
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90).    The  pain  in  flesh  wounds  is  often  moderate,  usually  a  burnini; 
sensation,  ami  the  iihock  is  not  severe. 

The  fascia  presents  a  smaller  opening  than  the  skin  and  is  likely 
to  be  slit  rather  than  cut  in  twain  and  so  tends  to  close  the  wound, 
oflenlimes  materially  interfering  with  drainage.  ■ 

The  musdes  are  contused  and  Ijueraleil,  often  infdtrated  with 
blood— conditions  favorable  to  infection. 
The  lenJms  arc  often  pushed  aside  and 
thus  escape  serious  injury.  At  other  limes 
they  arc  partly  or  wholly  divided— condi- 
tions to  be  considered  in  the  course  of 
surgind  rt'iMiIr, 

The  bhoii  vessels  may  be  pushed  aside 
but  ordinarily  do  not  escape  if  in  the 
bullet's  track,  ao  that  one  of  ihe  frequent 
causes  of  iminediaie  death  is  hemorrhage. 
Yet  even  in  the  case  of  laceration  of  the 
larger  arteries,  spontaneous  arrest  of  blecd- 
IDR  may  occur. 

Contusion  of  the  Wood  vessel  results  in 
aneurism,  the  first  indication  of  which  is 
ihf  murmur  (Fig.  <;i).  The  subscf|uent 
character  depends  on  whether  or  not  in- 
fection occurs.  Heyrovsky  has  s|xrciaUy 
studied  these  injuries  and  points  out  the 
dangers,  which  are  secondary  hemorrhage, 
gangrene,  and  the  late  hemorrhage  following  prolonged  suppuration. 
Primary  gangrene  is  most  often  seen  in  wounds  of  ihc  popliteal, 
and  the  gangrene  sequent  lo  these  injuries  is  of  ihc  moist  variety. 

In  the  non-infected  case,  secondary  hemorrhage  may  occur  as 
lale  as  the  third  week.  The  vessel  in  such  cases  is  to  be  ligated  at 
the  site  of  injury  and  not  at  the  point  of  election.  The  Injured 
vessel  is  exposed  and  followed  up  to  healthy  tissue  and  no  higher' 
and  then  tigaled,  the  wound  lo  be  left  open  and  without  tamponade. 
Following  this  method  not  a  single  case  required  amputation.  0{ 
iwenty-one  infected  cases  three  died,  the  result  of  ascending  throm- 
bosis, and  five  more  were  cured  only  after  amputation. 


Pit).  ^I.—Tnumatio  •««»>■». 


BULLET  WOUNDS  OF  NERVES 


he  m(»rlalily  of  a)l  cafes  of  secondary  liemorrhaRc  was  14,1  per 
cent,  as  compiircd  with  81.4  per  cent,  sliitistks  of  Billrulb  in  1B70. 
(Wiener  Klin.  Wochenschrift,  Feb.  11,  1915.) 

The  nervfs.  like  ihc  U-ndons  and  blood  vessels,  may  Ijc  |mshed 
aside,  but  are  more  likely  to  l>e  conluitcfl  or  divided,  resullins  in 
paralysis — immediate  or  remote — neunilgia  or  trophic  disturbances, 
such  a."  wasting  or  contractures  of  the  muscles,  or  defeneration  or 
Inllammatioo  of  the  skin  corrrspunding  to  the  distribution  of  the 
injured  nerve.  Even  though  the  nerve  itself  Is  not  directly  injured, 
lliese  conditions  may  later  result  from  its  inclusion  in  scur  tissue. 
It  is  often  necisdiary  to  ejtposc  the  nerve  in  order  to  clear  it  of 

[les  and  debris,  or  to  attempt  to  suture. 


9J,— T»'|»«  of  fruture  M  \<in^  hnne*,     ^IfjjJbrni,}     i*.\  Piimitry    line*  (rf  ^(rlljitc 
:  (liIaMllalconaptiiile.  IiAMvonc  od  tbothu;  (c)  eamplrtc.inilcrbtvlEiin'iuii  (dl 
tiKovplvlc  iiiS(]fl«4  (c)  oblique  (tmclurr- 

H  Gossct  calls  particidar  attention  to  the  musculo-spiral  in  this 
connection  and  emiiliasiKcs  llie  value  of  exi>usinK  il  ihrouKhout  its 
whole  course  down  Uic  arm.  He  employs  for  this  purpose  an 
oblique  incision  extending  from  the  level  of  the  axillary  bonier 
behind  to  the  front  of  the  external  condyle,  the  arm  held  vertically 
and  the  elbow  flexed,  thi;  li;ind  near  the  face.     Divisii)ri  of  ibt  fascia 

H  Sfid  separation  of  the  muscles  readily  exposes  the  nerve,  which  lies 
in  close  oontucl  with  the  bone  throughout  its  course.    The  results 
have  been  such  as  to  encourage  this  procedure  in  every  case  of 
injury  with  symptoms  of  nerve  involvemttvt..    (JuaVt^sw.  W-i***^, 
'aa.  31,  J91J;.) 
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Bone  preMnU  a  wkie  vamlinii  in  Ihe  character  of  the  ksioiu 
produced.  There  may  be  mere  puncture,  there  may  be  extensive 
cnmminulion,  «r  any  grailc  of  injury  l>ctween  these  two  extremes 
(Figs.  QJ,  93). 

The  character  of  the  injury  will  depend  u|>on  two  factors:  (a) 
the  character  of  the  bone  and  (b)  the  range  of  the  bullet. 


Fit   tt|r^rBffnr*tion  nf   the   K-"^'"!'   Ir'-ih.inC'-T.    witTKhHI    !!■ ultjiin.      Hullrt  Rrtd   *l 

lOBit  f±ii^r  fuduinf  ID  ^arjcr^loui  tiMut.     Note  pfAilion  <A  ImlUt.     Butlct  *M  not  r«aiovc4' 
<iir4rri>,  Biit.  Juui.  Sorir.,  Jan,,  iut*.1 


(a)  If  iJie  bone  w  soft  and  canccllou-i,  the  Iciidcncy  is  toward 
perforation;  if  it  is  hard  and  compact,  the  Undcncy  is  toward 
comminution. 

The  articular  end  of  the  long  bones,  the  short,  anil  the  irregular 
hones  are  likely  lo  he  merely  perforated.  On  the  olhcr  hand,  the 
shaft  of  the  long  bones,  tltc  sJcull,  the  scapula  arc  much  more  likely 
to  he  shattered. 

(b)  At  long  range,  perforation  is  rather  to  be  expected;  at  very 
dose  range,  comminution  is  the  rule. 
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far  as  tht  long  bones  arc  concerned,  if  transverse  fracture 
K,  its  tendency  n  (o  stop  short  of  the  articulation  (Fig.  95). 
rcsijei't  to  Ihv  bones  of  the  limbs,  it  is  to  be  noted  that  the 


Brit.  Jouf.  Surc-i  Jtf-,  t</it} 

it  wound  will  be  the  more  comminutccl  (Fig.  96).  Perforating 
ctureit  without  solution  of  continuity  arc  often  diMcutt  <^  <!»aLt,-- 
sis,  boiiiive  0/  the  absence  oi  c\\ata,t\.«vii.Vw.  'Kim\.\wmis.-    "Wis. 
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PtC.  91.— Lower  CDd  of  EenniT.  ihowing  lEiidunfr  of  finurci  to  (top  ihort  of  wlJculv  tauSa. 


baaeuiikdanQM 


GUNSHOT  FRACTITKES 


Pit),  p}.— QbliijUD  pcrfnfMloa,  LmpliCAting  both  (piphyiU  *n<J  lUaphyiiiii, 
with  larcc  franmenl  at  uti.     (J/akim.) 


■■■  ^  '■0'''-:- 

■     B 

(Bl  comminutioK.     lU«W<tiri 
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diagnosis  is  to  be  made  by  reference  to  the  truck  o(  Ok  bullet, 
by  palpation,  and  from  presence  of  bone  (1u.tt  in  the  wound  of  exit, 
etc.  (Fig.  97). 

Comminuted  fractures  preteiit  an  exce^-uve  mobility,  am)  often 
crepitus  is  hard  to  elicit.  Owing  to  "local  shock,"  the  limb  may 
i>c  quite  powerless  and  yet  painle».s. 


Primary  shortcninfE  is  often  absent  by  reason  of  the  muscular 
relaxation  due  lu  shock.  Even  though  healing  takes  place  tm- 
cveiufully,  a  large  amount  of  callus  i.'<  likely  lu  be  thrown  out  and, 
(or  s  long  time,  the  union  will  not  be  strong. 

Acute  osteomyelitis  may  follow  infection.  On  the  other  hand, 
necrosis  may  occur  late  and  nflcr  the  wound  has  apparently  quite 
dosed. 

In  the  bones  of  the  skuU  is  frequently  seen  the  so-called  "gutter 
fnclure,"  in  which  there  ate  usually  two  a^iciluceK  in  the  .scalp. 


BULLKT    WOUNDS  OF   THE  CRANR'M 


145 


comiMled  by  a  treiich  ploughed  Ihrough  ihc  outer  table  ami  diploc 

I  (Figs.  gSandgg). 
The  contspondinK  jrart  of  the  inner  tabic  is  comminuted  cx- 
lensivi-ly  and  [jtrhaps  dtprcsscd. 
The  length  of  iht-  gutter  depends  upon  the  surface  curvature,  and 
the  antcro-iKWterior  are  more  serious,  an  u  rule,  than  llie  transverse 
(Fig.  too). 
The  joints  present  effects  iwculiarly  variant:  the  capsule  alone 
may  be  injured;  the  articular  ends  of  Ihc  bones  may  l>c  guttered  or 


Pir»   loa.— SupcHicihl  ppiiomiau  frbcliu*:  reof  lifted  «t  both  QprniiiMii.    (Uakint.] 

penetrated  with  or  without  injury  lo  the  capsule;  there  may  be 
much  shallering,  tissures  radiating  in  all  directions;  or  the  joint  may 
be  involved  by  extension  from  iJie  wound  of  the  shaft.  The  bullet 
may  be  retained  in  the  joint  cavity.  Effusion  into  the  joint  is  a 
constant  symptom  following  perforation — a  mixture  of  blood  and 
synovial  flui<i 

Of  the  frMf  cmUits  and  viscera,  each  has  its  own  particular 
symplomaiolog)-. 

Tlio  cranium,  according  to  Von  fiergntan,  presents  the  following 
lesions:    At  short  range,  the  skull  and  scalp  are  t«T(\  tft '^>\v.«-'cft.\ tov 
tfio  feet,  Ihc  sca/p  is  preserved  Uvil  the  iVuNX  **  ^}KaW«'c\\V!ft«'t  •»■«. 
to 
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two  openings  with  hux-rali'd  rtlROA  with  brain  exudntv,  the  wound 
exit  always  larger  than  that  of  cntranco. 

At  320  feel,  there  are  two  opcninRs,  each  surroiindeil  by  a  scries 
of  concentric  fissures  in  addition  tv  radiating  hssurcs  (Fig.  lOi). 

At  4000  feel,  the  radialinR  fissures  still  appear. 

At  5600  feel,  entrance  and  exit  wounds  are  clean-cut  holes. 


Pm.    101  r 


-BiWnilTtIV  mmminuipilgunth'ii  Iruiuit.  Iiullcl  find  at  <l«c  ranc*.     (5«N 
■ll<r  I'aii  SiT(M«a.} 


At  8000  feet,  there  is  only  the  wound  of  onlrance,  and  ihc  bullet 
lodg&t  in  the  hrain.  The  injuries  to  the  dura  nialcr  are  analogous  to 
those  of  the  skull. 

The  brain  itself,  semilluid,  is  torn  to  pieces  at  short  range,  through 
hydrodynamic  action.  At  long  range,  the  htillel  merely  traverses 
the  brain,  producing  areas  of  contusion  in  ihe  ncighhorhood  of  its 
track.  There  may  be  a  difTu^c  hemorrhage  throughout  the  brain, 
^tricleii  being  ftUi;i\  WwU  \>\iiwV. 
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Tb«  symploins  are  «uch  as  belong  to  concussjon,  compression, 
contusion,  or  laceration  iii  general. 

Thus  following  ihi-sc  various  degrees  of  brain  injury  there  occur 
more  or  less  marked  indicalictiis  of  the  loss;  of  hriiiii  function,  both 
general  and  focal. 

Most  promineiii  are  molur  and  *en.*ory  jiaraiysi.i;  imjiairmcnl 
of  ihc  special  senses,  especially  sight  and  hearing:  apha<:ia'i  and 
amnesja— all  llie.se  in  various  combinatiiin:f. 

Thrsc  symploms  usually  emanate  from  ihc  regions  adjacent  to 
the  track  of  the  bullet,  though  occasionally  ll  i.s  i-videnl  thai  outlying 
portions  of  the  brain  has-c  suffered  as  well. 

The  amount  of  damage  whirh  the  brain  may  ■vuJTer  with  practical 
recovery  is  often  astounding.  Sometimes  it  would  seem  that  it  is 
merely  a  matter  of  controlling  pre».sure  and  infection. 

A»illu»tr.tling  ihisjKiint  we  may  instance  some  of  the  case  reports 
I  of  Whitchorne-Cole  in  service  at  one  of  the  Brili.>(h  evacuation 
hospitals  in  France. 

Case  I.— Compound  comminuted  fracture  of  skull  from  a  shrap- 
ncll  bullet.  Longitudinal  sinus  along  vertex  of  the  skull,  and  the 
brain  sub-stance  much  lacerated.  Trephining,  debridement,  disin- 
fection. Eighth  day  afterward,  mental  condition  good.  Partial 
motor  para!y!ii.s.  At  en<i  of  month,  paralysis  greatly  improved,  sent 
home  practicall>'  well. 

Casf.  I. — Compound  comminwied  fracture  of  skull  from  rifle 
bullet  through  both  parictals.  Septic,  Aphasia,  right  hemiplegia. 
Disinfection.     Drainage. 

First  day  after  operation:  Apha&ia,  hemiplegia,  urinary  incon- 
tinence. 

Fourth  day:  General  condition  much  im|)roved.  Hernia  of  the 
brain  witli  some  ooxing  of  its  substance.     Alcohol  pack  applied. 

Sixteenth  day;    Hernia  practically  gone. 

One  month:  Wound  healed;  aphasia  gone;  hemiplegia  much 
improved;  can  re;ul  and  talk  and  walk;  sent  home. 

Case  3. — Compound  comminuted  fracture  of  skull;  rifle  bullet 
through  left  frontal  and  temporal  region.  Left  facial  paralytus. 
Whole  track  of  bullil  laid  open.     Removal  of  fraRmcnts. 

Thrtf  weeks  after:    Wound  hua\eiV  awA  \fl».xioi\'^'&M. >)f>"oft. 
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Case  4.^-Compouiiii  comminuteil  fracture  of  right  parietal. 
Hernia  of  brain;  left  hemiplegia. 

Three  weeks  lalt-r:     Well  except  for  slight  paralyM»  in  left  arm. 

Caic  5, — Compound  comminuted  thriiiij;;h  orbilal  region.  Left 
eyeball  cullapsctt.     Hernia  cerebri.     Both  wounds  .leplic. 


I 

I 


oMnpldc  rtcoytty.     iBarrij,  Brit.  Juur.  SuTu-,  Jitn.,  [<JIJ.) 


Did  remarkably  well  after  operation  until  fifth  day,  when  pulse 
and  temperalurt  k-giin  lo  riw:.  .Shortly  afterward  followed  by 
death. 

■  There  was  an  enormous  amount  of  bone  and  brain  destruction, 
and  that  he  ahouid  have  done  so  well  for  live  days  is  vm- remark- 
able.    (Lanct-t,  March  i^,  ii;ii5-) 
Thp  spine  is  .•iprioux\y  mjuTcA  vtv  \>'*A'"'"^'*"'^  ''"-  ^'^'^«  '^'>^'^'-  =.'iacw 
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(Fig.  102).  Anide  from  ihe  c*se*  in  whi<:h  the  cord  lies  in  tlic  track 
of  the  bullet  and  is  partially  or  completely  divided  transversely, 
there  ar«  those  ca*es  in  which  there  is  no  anatomical  lesion  of  the 
cord,  perhaps  nothing  more  than  perforation  of  a  vertebra,  yet  the 
functions  of  the  cord  are  marke'lly  depressed.  Absence  of  deep 
reflexes  must  not  be  taken  to  indicate  complete  rupture  of  the  cord. 
This  nmy  l>c  due  to  "concu-^Mon"  of  the  cord,  which  Makins  de- 
scribes in  detail. 

The  degree  of  concuMdon,  ami  Iherefore  the  degn-e  of  functional 
depression,  depends  directly  upon  the  velocity  of  the  ball. 

In  sliRht  spinal  concu.ision,  the  symi)loms  consist  in  loss  of 
cutaneous  sensibility,  motor  paralysis,  and  vesical  and  rectal  id- 
competence,  persisting  (or  a.  few  hours  or  evrai  two  or  three  days. 

Recovery  begins  with  return  of  sensation,  often  modified,  followed 
later  by  return  of  motor  activity. 

"Severe  concussion,  contusion  or  medullary  laceration,  may  be 
considered  as  lesions  of  equal  decree  as  lo  severity,  bad  j>rof^osis, 
and  unsuitability  for  active  interference;  all  characterized  by  the 
same  essential  phenomena,  vis.:  symmetrical  abolition  of  sensation 
and  motilily,  absence  of  any  sign  of  irritation  in  the  paralyzed  area, 
and  loss  of  |ia1ellar  rt-llex.  These  severe  injuries  arc  all  accomjiaiiied 
by  profound  shock.  The  paticnl  lies  still,  with  eyes  dosed,  great 
pallor  ot  siirface.  the  sen!*iirium  benumbed,  the  pulse  small  and 
irregular,  respiration  shallow"  (Makins). 

In  addition  lo  these  lesions  there  are  such  us  arise  from  com- 
pnssioa,  cither  from  Iwne  or  from  a  lodged  bullet.  But.  as  Maklns 
»ays,  il  may  be  a.-isumed  that  a  bullet  injuring  the  vertebra  suffi- 
ciently to  displace  bone,  has,  at  the  same  time,  produced  grave 
les.ions  of  iJic  cord.  If  the  pressure  is  due  lo  the  bullet,  it  argues 
that  its  velocity  was  low  and  (hat  there  may  be  no  serious  lesion  of 
the  cord  and  that  the  symptom.',  arc  those  of  compression  alone. 
Compression  due  to  extradural  hemorrhage  can  rarely  produce 
serious  symptoms. 

The  thorax  may  or  may  not  be  penetrated  by  the  impact  of  a 
bullet,  though  penetration,  of  course,  is  the  rule,  and  these  wounds 
constitute  a  large  part  of  1  he  casualties  of  battle.  The  non-penvt  rat- 
ing wounds  present  no  features  of  c&pccia.l  iattre^v.    Tc«.  •JtMi.-***!. 
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muscles  may  lie  injured  in  ^■arious  <iegrccs  I»etwecn  simpk  perfora- 
tion and  §i'rious  lureralion.  The  clavicle  and  Mrapiila  may  l»e 
fracliired;  the  axillary  s|iace  may  be  involved,  wilh  serious  results. 

The  [wnclrating  wounds  crow  the  thorax  in  cvcrT,'  direction, 
I ransverscly,  longitudinally,  and  obliquely. 

Those  whith  traverse  the  tliiirax  lon^itiKliiially,  and  are  received 
while  firinx  or  advancing  in  the  prone  position,  are  noteworthy  in 
that  the  abdominal  cavity  i*  usually  also  involved.  The  abdominal 
cavity  is  also  likely  to  be  penetrated  when  the  base  of  the  thorax  is 
crossed. 

If  a  rib  is  involved,  the  bone  injury  is  usually  limited,  and  these 
fraclurcs  are  coasidered  of  importance  only  when  llic  intercostal 
artery  is  wounded.  In  many  of  these  fractmcs  from  the  army  bullet 
the  ordinary  sym|)toms  are  absent,  either  becau.'te  of  the  localixed 
character  of  the  injury  and  absence  of  contusion  of  the  soft  parts,  or 
because  Ihe  fragmentation  in  the  track  of  the  bullet  is  so  complete 
as  to  preclude  crepitus. 

The  lungs,  almost  certain  lo  bi-  involved  in  pcrforatinK  wounds  of 
tile  chest,  escape  witli  remarkably  slight  damage,  owing  to  their 
elasticity. 

Those  bullets  which  pass  near  the  toot  of  the  lungs  are  very  likely 
to  involve  the  great  voscis,  followed  by  rapid  and  fatal  internal 
hemorrhage. 

Ci'tlaiii  .•'yni]>loms  manifcit  themselves  in  most  cases  of  lung 
injury  in  some  degree.  Shock,  if  it  exists  at  all,  is  not  usually 
i^erious  and  arLses  rather  from  ihe  injury  to  the  chest  wall;  nor  are 
I»ain  and  dyspnea  prominent. 

Hemoply-iis  U  fairly  constant,  but  not  persistent  long;er  than  two 
or  three  days.  Cough  is  seldom  troublesome  and  pneumothorax  is 
rare. 

Hemothorax  is  very  frequent,  but  in  the  great  majority  of  cases  is 
due  to  hemorrhage  from  the  chest  walls— lo  the  intercostals  rather 
than  to  the  lung  injury. 

Tutlier  remarks  of  these  cases  as  nlwerved  in  Ihe  French  field  and 
base  hospitals  that  bullet  wounds  of  the  chest — such  as  reach  the 
hospital— arc  generally  remarkably  mild  an<l  cases  of  hpmoihorax 
requiring  intervention  are  quite  exceptional. 


I 
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From  one  of  thv  fivM  hospitals  a>me»  litis  rvpurl  which  h  t>'pical: 
"CaiKS4,  5,  6 — perforalinK  Imllct  wound  of  the  chest,  'nu-sc  cases 
were  of  com piira lively  brDign  chiiructcr.  Each  showed  Ihe  foilowinfi 
signs  and  syniptoms:  pain,  dyspnea,  sticht  hemoptysis,  immohility 
of  one  side  of  tlir  <:lii-i«l  and  5i^n$  of  free  fluid  ia  the  base.  'I*hcy  all 
did  wtll  durinK  their  stay  with  us. 

C«M  7. — Perforaling  chest  wound  of  more  serious  character.  In 
this  ca.He  the  right  hemothorax  showed  rapid  increase  of  ihe  fluid 
with  displacement  of  ihc  heart  and  urgent  dyspnea.  We  tapped  the 
chest  drawing  off  3  pints  of  blood-stained  fluid.  Two  days  Utcr 
there  were  signs  of  air  in  Ihe  pleura,  but  after  a  second  tapping;, 
which  drew  oft  air  and  pus,  the  patient  made  a  sufTicieiit  recovery  lu 
be  moved"  (Uritish  Journal  of  Surgery,  Jan.,  1915)- 

The  symptoms  of  a  hemolhoraK  reach  their  full  height  on  the  third 
or  fourth  day.  The  pain  i.*  ^.even-,  (he  puhe  and  temperature  rise, 
dyspnea  is  pr()niinent,  respiratory  mo\'cnient  on  the  affected  side  is 
annulled,  and  there  are  the  physical  signs  of  fluid  on  the  pleura,. 

The  course  of  the  lcmi)eraturc  is  a  matter  of  concern,  for  the  fever 
.suggests  empyema.  It  seems  always  to  rise  pari  paisu  with  the 
increase  of  blood  in  the  pleural  cavity,  often  declining  afier  the 
third  or  fourth  day.  alwa\'s  falling  after  a  paracentesis  and  rising 
anew  with  fresh  access  of  pleural  hemorrhage.  On  the  other  hand, 
the  fever  of  infection  arises  later,  persists,  or  gradually  mounts 
higher. 

Perforating  wounils  of  Ihe  hriirl  tn  warfare  Makin  regards  as 
certainly  fatal,  liclieving  that  the  cause  of  dcati)  is  nut  hemorrhage, 
but  sudden  stoppage  of  the  heart  action. 

Senn  believer  that  death  usually  occurs  from  compre.ision  t>f  the 
heart,  due  to  hemorrhage  within  the  pericardium.  In  those  cases 
where,  from  the  anatomical  features,  the  heart  would  .seem  to 
be  involved  and  yet  presents  no  symploins  of  injury,  the  inference 

I  must  be  that  it  escaped,  owing  to  change  in  position  and  size 
incident  to  contraction. 
Other  observers  write  (hat  a  bullet  has  been  known  to  pass  through 
the  heart  without  fatal  effect. 
Tenetraling  wounds  of  the  abdomen  are  seldom  simple  in  character, 
(or  it  only  rarely  hapiiens  that  a  sin^k  v\acii%\%\.tw^»j'A.   "^^ifcww. 
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syntplom  which,  i(  it  <KCur»  at  uU,  is  cpmmon  to  wounds  of  all 
al;<lomin.il  orRans,  b  peritoniiis.  The  sources  of  hemorrhanc  arc 
numerous.  The  degree  of  injury  to  every  organ  <)e<:i«ues  with 
increased  range.     The  small  intestine  i.i  naturally  the  structure  moat 


.ill    V 


INc.  loj.— Pfrfo™tine  wDunda  of  tmftll  iaintinc.  (d)  Emry:  (b)  «ut.  Not*  ilit-Uk* 
thaimele  and  tvRiioa  ot  (nucoiu  mMnbfUK:  tocallicil  wchyiniitu  mor*  ftbundint  araunii 
tsit  ■pcftiu*'     iilakim.ltvta  Si.  Tliunxs  lloainUl  UiiHuin.) 


frequently  wounded  and,  ul  course,  its  ]»crloration.s  are  multiple 
<Fi«.  103). 

Pain,  colla|>se,  vomiting,  and  peritonitii;  are  nearly  always  present, 
although  present  also  in  wounds  of  the  stomach  and  targe  intestine. 
The  peritonitis  is  more  widespread  in  the  case  of  the  small  inicstine 
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than  in  tl>e  case  nf  the  Ktumach  and  large  intirsliRe,  because  of  the 
fn>:atcr  activity  and  motility  of  the  small  intestine.  Vomitinji  of 
btooil  may  be  tak<'(i  In  indicate  jK-rforation  of  the  stomach.  The 
stomach  and  inlcslines  escape  "explosive"  cffecl*  in  projwrtion  as 
Uiey  are  empty  at  the  lime  of  injury. 

The  bladder  when  wounded  may  present  two  openings;  both  may 
be  extra. peritoneal,  bulli  may  be  inlra-peritonral,  or  one  may  be 
intra-  and  the  other  ex  I  la -peritoneal.  An  extraperitoneal  woimd 
blec'iU  ihe  more  profusely;  an  Inlra-pcriloneat  wound  permits  the 
escape  of  unnc  into  Ihe  peritoneal  cavity.  Hemaluria,  or  suppressed 
urination  with  an  emply  bladder,  {winls  to  the  charsictcr  of  the 
injury. 

The  laxr  is  likely  lo  be  umply  perforated  or  notched,  though  at 
close  range  "explosive"  effects  arc  observed.  'ITie  chief  result  is 
hemorrhage  and,  in  some  cases,  an  esca|)e  of  bile,  due  lo  injury-  lo  the 
gatt-bladder  or  the  bile  ducts. 

The  iplten  if  merely  jierfnraled  gives  ri.-^e  lo  hemorrhage,  usually 
insignificant,  unless  ils  main  vessels  arc  involved. 

The  kidneys  give  ri.te  lo  cilbi-r  extra-  or  inlnt-peritoncal  hemor- 
rhage, which  is  not  serious  unless  the  jjcrforation  involves  the 
hilum.  Shock  U  nearly  always  present  as  well  as  hematuria  and 
frequent  urination. 

The  pancreas:  Iherc  is  no  way  by  which  injury  lo  the  pancreas 
may  be  diagnosed.  It  may  be  merely  inferred  from  the  course  of 
the  bullet.  It  is  so  situated  that  it  cannot  be  reached  by  a  bullet 
without  injury  lo  other  organs  more  likely  to  give  due  notice  of  their 
alTronU 


PROGNOSIS  AND  TREATMENT 


H  Flesh  wounds  produced  by  Ihe  army  bullet  and  uncomplicated 
by  infection  tend  to  heal  without  difficulty.  Whether  or  not  iit- 
fccliun  occurs  dc|>cnds  u|>on  Ihe  ctTiciency  of  llie  lirst-aid  dressing — 
that  U  to  say  whether  it  is  ample  and  whether  it  is  applied  in  due 

■   time. 
The  aim  of  the  6rst  dressing  is  to  secure  asq>tic  occluMon  but  if 
the  wound  is  exposed  toinfccUonitom%ou^Ma>ci'OftW'^w\>^v.\ii-i&sai* 
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before  Ihe  dressing  Is  employed,  ihe  wound  may  as  well  be  regarded 
as  infected. 

Again  If  the  woiin<i  Is  large  and  lacrnited,  own  if  (he  dressing  is 
a]ip!i<'d  at  once,  infection  is  almost  certain  lo  occur.  Consequtrntly 
some  form  of  untiscptlc  treiitment  is  to  be  carried  out  in  tbcsc  cases. 
This  will  ordinarily  be  done  at  tlie  field  hospital. 

Many  observers  in  the  European  War  condemn  the  use  of  iodine, 
asserting  that  it  docs  not  afirce  witli  the.se  wounds,  tending  to 
produce  irritation,  inflammation,  or  even  sloughing  of  the  parts. 
If  these  effects  occur,  however,  it  is  probably  not  the  fault  of  ilie 
remedy  but  rather  ihe  fault  of  the  user.  ]f  the  iodine  solution  is 
poured  into  an  ojK-n  vessel,  the  alcohol  evaporates,  the  solution 
b«omc-s  more  and  more  concentrated  and  of  such  strength  as 
finally  to  be  noxious  to  the  tissues.  Alcohol  and  iodine  will  probably 
remain  for  some  lime  lo  come  ilu-  antiseptic  agents  most  available 
for  such  work. 

In  the  base  hospital  the  treatment  of  the  wound  which  has  become 
8q>tic  presents  a  different  prol>lem.  A  larger  choice  "f  antiseptics 
is  here  permissible,  ft  is  evident  from  the  many  reports  on  this 
subject  tliat  the  ideal  antiscp.sis  for  exien.sive  .suppurations  has  not 
yet  been  found. 

Carbolic  acid,  bichloride  of  mercury,  peroxide  of  hydrogen, 
Ixjracic  acid— each  of  a  long  list  of  germicides  has  its  s{>ecial 
indications.  A  solution  of  i  to  100,000  nitrate  of  silver  has  been 
highly  recommended.  Oftentimes  it  is  indicated  to  enlarge  the 
wound  and  search  for  a  piece  of  the  clothing  or  other  foreign  Imdy, 
tliough  il  is  unnecessiiry  lo  say  ihal  no  such  search  should  be  carried 
out  unless  sciisis  supervenes.  Under  no  circumstances  is  ilie  bullet 
lo  be  priilieii  for.  In  prolongeil  su|)inir;itions  the  u^e  of  vaccines  will 
often  be  found  u.seful.  In  the  case  of  the  limbs,  these  bullet  wounds 
of  the  soft  [larls,  even  as  in  the  case  of  shell  wounds,  may  c;dl  for 
primary  amputation  when  the  blood  supply  is  compromi.sed  beyond 
the  hope  that  a  collateral  circulation  may  be  established.  Skene 
recommends  in  the  case  of  large  suppurating  areas  that  antiseptic 
sandusi  be  used.  The  affected  area  i»  covtTi-il  wilh  a  g;iu/,e  sheet, 
the  sawdust  poured  on  and  the  edges  of  the  gauze  folded  over  to 
hold  tlie  dressing,  the  whole  to  be  chaiif;ed  every  two  or  three  hours, 
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Finally,  tdanus  or  tlic  gas  liacillus  iiifcclion  may  Mipt-rvenc,  each 
I    fcquiriog  iU  spvciu)  Irc^ulmenU     (See  pai;*^  2^5) 

TKEATMBNT  OF  GUNSHOT  I-RACTURKS  OF  lUK  LONG 

HONES 

The  treatment  of  gunshot  fracture  of  ihe  long  hones  varies  in 
idclail.  «ieiK-mling  upon  the  character  of  the  iniiitv  1<j  lln-  hone  and 
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Fic  ia(<— Simple  pcrfDmiinH  fntc- 
terc  of  tha  luvn  emj   nf  Ihe  tHiin, 


Fill.  io|. — BiUituiv*  cuisniinultDii  with 
nifidcFiilr  Injufy  In  Ihc  cnft  ptrli.  (tlattit. 
Bill.  Jaur.  Sum.,  Jan..  igis.) 


1  to  th«  »ofl  parls-  Ou  this  l>3sis,  three  clinical  varielieit  may  be 
recognized:  (a)  Simple  perforating  fracture  (Fig.  104);  (l>)  es- 
^tensive  comminution  with  moderate  injury  lu  tlie  soft  parts  (Fig. 
^■105);  (c)  exlcn»ve  comminution  with  great  lacvration  and  dc> 
Hstruction  of  tlic  wfl  parU  (Fig.  106). 


CDNKTIOT   AMD  OTtTER    WOUNDS   IK    UIUTARV   t-RATnCE 

(a)  The  treatment  of  uncomplicalcd  p«rfnrailin)E  fracture  is 
exceedingly  simple:  Aseptic  occlusion  and  imn)o)>ilizatioa  and, 
[trovidcd  only  that  infection  is  kept  out  of  thv  wound,  the  results  are 
uniformly  cjtfctlent. 

(b)  In  this  case,  conservatism  is  still  the  belter  counw:  the  wound 
in  the  $ofl  [larlit  is  cleansed  and  dre^ed,  the  Iwnci)  adjusted  and  an 


Pitj.  106. — Bittnuvtf  cckninfinuii'^a  «Sth  Ef^^i    IdcimtLoa  ol    (ho  toft   pArCft,  iviiulnni 
amputatian.    (Mvrfi.  Urit.  Jdui.  Sucb..  Jan..  I«tj.) 

emei|^Dcy  splint  applied  until  such  time  as  ihc  more  deHnite  treat- 
ment can  be  inslilute<l. 

(c)  In  case  the  bones  are  splattered,  the  soft  part»  reduced  to 
pulp,  it  is  better  to  proceed  to  inimrdiatc  (imf>ii!ali'on.  Il  is  under 
these  circumstances  that  Filit  Maurice  Kclley  recommends  the 
simple  circular  amputation  of  the  member,  dividing  all  the  tissues 
at  the  same  level,  making  no  effort  to  fashion  a  flap.  After  the 
dangers  of  infection  arc  iKissed,  another  amputation  following  the 
usual  lines  is  to  he  practised. 
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The  question  of  hnmi)bUitalian  is  complex.  On  the  field  iihaped 
splints  of  zinc  or  mottk-d  wire  splints  may  be  cmployccl.  Tufficr, 
however,  expre^es  preference  for  the  wowlcii  splint  fashioned  and 
padded  in  I  he  ordinary  way.  He  praises  its  simplicity  and  efficiency. 
At  the  field  and  base  hospitals  no  such  simple  routine  can  he  followed 
and  each  case  must  be  treated  acconliiy;  to  its  character,  taking  into 
account  the  dcRtcc  of  fragmentation,  the  tendency  lo  displacwnent, 
the  reqtiiremc-nis  of  frequent  change  of  dres^ng  of  the  soft  parts  and 
the  comfort  of  the  patient. 

In  the  ordinary  fracture,  with  absence  of  wound  infection,  the 
plaster  splint  remains  the  dressinR  of  choice. 

In  the  c;ise  of  llit  greatly  comminuted  fracture  with  serious  sup- 
purations to  Ix^  treafed,  the  problem  of  maintaining  ct)aptation 
•  while  handling  the  limb  in  doing  the  dTr$.«ings  is  ont-  difficult  to  solve. 
E,  W.  Hey  (Jroves,  in  the  Hritish  Journal  of  Surgery  (Jan.,  1915)1 
has  pointed  out  the  value  of  (t>nlinnous  rxkitiion  in  this  class  of  cases 
and  the  manner  in  which  the  principle  may  he  a|)plied  lo  the  indivi- 
dual fractures.  Two  methods  he  holds  in  reserve:  6rst,  extension 
splints,  modifications  of  thosi;  ins'ented  by  Ilurchgevrink;  second, 
^^transfixion  apparatus. 

^H  The  splint  for  the  humerus  is  a  Y-»]iaped  wooden  piece,  the  crutch 
^^htfded  for  the  axilla  and  the  end  extending  beyond  the  ell>ow  and 
^Hifid  with  3  pulley  wheel.  A  >iirrup  of  adhesive  plaster  is  fixed  to 
the  lower  part  of  the  arm  and  a  perforated  wooden  bar  fitted  into  the 
slirnip.  The  splint  is  now  adjusted  lo  the  axilla  and  inner  aspect, 
of  the  arm  and  fixed  with  adhesive  strips.  A  cord,  attached  lo  tl 
wooden  stirrup,  is  pa.ssed  through  the  pulley  and  brought  around  to 
(he  inner  surface  of  the  splint  where  it  is  fastened  with  whatever 
tension  may  he  desired. 
Grovets  fastens  the  pulley  cord  to  a  solid  rubber  l»tnd  arranged  as 
loop  on  the  inner  side  of  the  splint,  to  perfect  the  continuous 
[<  extension. 

When  the  danger  of  infection  docs  not  contra-indicate,  he  applies 
double  tranKtixion  apparatus  pictured  in  connection  with  the 
lemur  (Fig.  113). 

The  upper  end  of  the  humerus  is  tran&ftxud  *.\.  -i  \*-;v«..  w'*w.\\'p*^ 
jclwcen  fhc  inner  and  outer  boidcT  olvV^fta.^'c^,'Mv^*^>^OR■'w^'^"^'^ 


FjC'  107. — i^■AU^u>t  AnHu!a£  itiiUiit  I'jt  iifinutiH  with  full  HUpinatLcin'  Note  mniKwr 
Id  whif  t]  the  Gxtcuihuu  cord  vv^c*  throuEfi  the  pulley  am]  tu  ibc  rubber  bftn^li  on  back  oC 
ipluiC     (Gratrt.  Btit.  Jnuc.  Svm-i  J>>>.,  ipij-} 

)-i  inch  above  the  qjicondyles.  Before  the  lower  pin  h  passed, 
a  perforated  iron  hoop  is  adjusted  over  the  elbow  and  the  pin 
passed  throujith  the  proper  pcrforullons  to  hold  the  hoop' in  position. 


Pig.  lai- — Anivr"-Lr]icfiiiLl  hpljnt  Sr-Jt  fumrrn,  whtfn  Ui*  tlhnrr  mnci  ulna  in  involv^it 
Ji<iie  Lhe  fxMtiinn  at  iho  nhbc*  b^itc  4n  internal  luifoce  t"  which  ihe  i^Ktcn^itin  ccinl  U 
BttBchcd.     (tirvMi,  Brii.  Jour.  Sur(.,  Jut.  lorj.l 

Extension  bars  are  now  fitted  to  the  Irnnstlxion  pin  above  an<I  to  the 
hoop  below.  TIjc  screws  of  the  extension  bars  jtt-rniit  of  powerful 
extension,  torrettion  of  lateral  »ngulB.lM>xv  itvA  t^ViVwvv, -i.-tvA  ^wmI-j 


I  Pin.   log. — AnUco-tBlcriuI  ktilini  upplied  tu  luUant  ta  tbc  lui  Saulbtaa  General  Hiispiial, 
H  Kitb  f[«cliir(  of  the  uIha.     <£rar«l.  8'il.  Juur-  Surg,,  Jan.,  I9<s0 


tlt<>-''IU4kitnni«4  alboir  (boimin  Pig.  IIO'     NoU  tlut  Uw  bml  af  iht  radiuii  lain 
ai  potliiun  m  •  tcuill  at  tlw  eneiukin.    4CraM<,  Brtt.  {tMt.  %<i^i  V»i.^^'kvW^ 
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access  of  wounds.     Of  course  the  sepsis  connccled  with  the  trans- 
fixion pin.i  is  the  objection  lo  this  mcllioil  to  l>v  overcome. 

In  the  case  of  ihe  forearm  a  posterior  angular  splint  is  recom- 
mended, appiytiiK  the  it-imc  principle  uf  extension  as  in  ihe  case  of 
llie  humerus.  The  eitetision,  in  the  form  of  an  adhesive  plaster 
stirrup,  is  attaclied  to  the  forearm  an<5  by  means  of  cord  ami  pulley 


Kic  til. — AnlaO':Rli:rnal  vpLet  hpt^iod  to  fr»cliifiC9  jibovt  ji:. 
with  Mlrniion   mlucn   both   frWitBrc*.     Iprtu).  Brit.  J 


IVI-.     The  iiilint 
Jn>„  WIS.) 


the  traction  is  exerted  on  the  forearm,  the  arm  being  fixed  to  the 
uptight  piece  of  the  splint.  The  cord  is  attached  to  an  elastic 
rubber  hand  on  the  back  of  tlie  forearm  piece  (Fig.  107).  The 
forearm  b  thus  fixed  in  complete  supination. 

In  case  of  a  wound  on  the  hack  of  the  member,  it  may  be  neccs- 
sar>'  to  employ  a  metal  frame  splint  with  two  latL-ral  l>ars  for  the 
forvarm,  the  extension  \k\\\%  avpVvcA  w  vW sa,TOv.  TO».v\T.(Ht . 


TREATMENT  OF   GCN6R0T  VBACTDRIIS  l6l 

In  case  the  elbow  b  involved  with  comminulion  of  the  ulna  and 
laceration  of  the  forearm,  an  antcro-internal  splint  is  rtcommcndtrd 
(Fig.  io8),  leaving  the  whole  outer  and  posterior  liurface  accc»aiblc 
for  dressings.  The  same  sort  of  pulte>-  extension  is  used.  This 
splinting  prevents  dislocation  of  the  hea<l  uf  the  radius. 


III. — Commlnulol  fru-Iure  at  ths  tibia  and  nbuln.     Pari  of  tbdl  lir  *lrv.     n*lcit>fi 
*i>ldlcc  In  >nd  Rmithern  Genual  Ilcnpitkl.     (Dril.  Jeut.  Siwg-i  Jim,,  I!>I5.) 

Fig.  ro9  indicates  the  manner  in  which  the  splJnl  is  attached. 
Fig.  t  to  iaaradiogmmot  I  hearm  pictured  above.  This  splint  i.iajipli- 
cabk  also  to  fractures  involvin);  the  lower  end  of  the  humerus  alone. 
H  In  tlM  case  picture<l  in  Fig.  tit,  the  patient,  a  Scotchman,  in  a 
Paris  hospital,  had  a  fracture  of  the  lower  end  of  tiie  humerut.  ».wl 
Um:  uina.     Both  fractures  were  te(\ucc&  awA  VIEW'S  ^«av  <!.i^v*- 
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Fractures  of  the  tibia  and  fibula  present  points  of  special  impor- 
tance because  of  the  prohabJIiiy  that  the  blood  supply  will  be  com- 
promised and  all  the  soft  purts  implicated;  and  in  the  case  of  the 
ends  of  the  bones,  the  joints  will  be  involved  (Fig.  iia). 


r 


Tia.  iij. — DeobTa  truultiioii  ftppantiu  ftpptiMl  to  th^  fninui.  Note  ths  (lunn  ot 
paralldUm  ot  the  Irantfiuon  riint,  tbe  ntsoct  lo  which  (he  ucIBlI  honp  ii  illnchfd  la  Uie 
tovw  jiia.  and  the  inunntr  in  «hic1]  Ihp  >cnw  rxcrnKLon  liai^  cuimc^'i  upper  p>n  wirh  huup 
below.     iGroHi,  Dtit.  Jout.  Suit.,  Jan.,  1015.) 

The  transfixion  apparatus  is  specially  recommended  (or  these 
conditions.  One  pin  piLsses  transversely  through  the  head  of  the 
tibia,  the  other  through  the  malleoli  or  os  calcis.  The  same  mcchan- 
iiun  as  (tescribed  for  the  humerus,  consisting  of  a  perforated  hoop 
with  lateral  extension  bats,  is  adjusted  to  these  transfixion  pins. 

These  comiwund  fractures  of  the  ujipiT  end  of  lhe/(»n»r  present 
jrr^j^^^j^culties  of  managenicnl  than  aliii(»t  aii>'  other  class  of 


shot  injuries.    There  b  always  great  chance  of  infection,  not  to 
of  the  |>ain  which  the  patient  sufTcrH  in  tntn»por(ation  and 
IressinK. 


Pre.  II J, — Ftnclurt'l  Irmor  trt-tdl  r.y  ihs  double  trinjfiiiion  iM.ir.iius  inth  littls  muUiBfl 
ddotmilr-    (Crmi;  Btii.  Jour.  Surg,,  Jtn.,  loij.l 

Immobilization,  in  many  cases,  tt  seems  almost  impossible  to 
secure.  The  double  transfixion  apparatus  may  be  applied  to  these 
cases  with  proHt>ecl  of  excellent  resull't  (Fig,  113).  The  inner 
transfixing  pin  is  jMsscd  throufih  the  base  al  ^"c  ^«aX  \.\w&axA«. 


^ 
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%  Pio.  uj. — Womlsn  Iniuih  i^liot  tai  Ii^k  iiitiuic.     Njic  .iiutlia  at  ioclinalisn  ol  thigh 
Anil  Irft.    Sidr*   mi  nmaviibli-,    pcrniiltins  acc«i  to  Ibi*  waaAt.     iCmtit,  Brit.  Jmr. 
^SufC,,  Jan..  iviS.) 


Pm.  ii6.—CinSit  iplint-     N"U  Qianner  in  which  wttght  <i  tlUchcd  (o  ilw  fooi-jiUc*- 
By  lilling  the  lool-p'cct  H>  "hitb  ihe  I'jiiI  i>  buiduHnd,  ilui  limti  msr  !.n  hnnilUil  without 


^ 


TRbATHKNT  OF  aUNSIIOT   FRACTURES 


antero-postcriorly.  ITie  lower  pin  |>asaes  from  side  to  aide  lUroURh 
Uie  con<iyles.  Even  ia  the  most  severely  comminuted  shafts  good 
anion  msy  be  obtained  (Fig.  114). 

In  many  of  ihc  septic  cases  it  will  not  be  feasible  to  carry  out  this 
plan  and,  aR.iin.  oihcr  forms  of  Irealmtnt  nmsl  iic  available  where 


□I  ih<    ....'.  .1  -idhd  ((inucit  <nor«  (Hily  adliutwl  thanihc  H-utBcn  iplint.     The  uprighW. 

whi.ii  ::-.•;  hoTiMint^l  linr.  ckn  l>«  alUcbed  M  *ny  bra  uid  ibi  pulley  can  btiiucfacd 

til  ;ir.    r:.  .,  .'  In  thi4C4iH.  ■  pAtitnt  {mm  tha  mil  Southern  General  K?*pjt«lj  a  IJI-poultd 

bait.''   :  I  ■")  fur  nlvniioii.     (Crno,  Urn.  Jour.  Suig.,  Jild,,  1911.) 


I 


there  i.4  lack  of  mechanical  »ktll  in  the  adjustment  of  sucb  an 
apparatus. 

The  wooden  trough  ftplinl  is  simple  and  fairly  efficient  {Fig.  115). 
It  is  provided  with  two  inclines,  one  for  the  thigh  at  an  angle  of 
forty-five  degrees  and  one  for  the  leg.  The  foot  is  bamiaged  to  tlic 
foot-piece  and  the  sides  arc  removable  to  la^\V\.V^Vt  '^t  Cwc»«isvt?,- 

The  cradle  splint  operates  on  \\ve  «a.TO«  v'^^'^'^V^K"  •"■"=^'^  ""iw^ 


I 
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extension  is  added  to  posilicm.  The  foot  is  bandaged  to  the  foot- 
piccc  and  to  thi§  the  weight  is  attached  (Fig.  ii6).  It  pirrmits 
the  limb  to  be  moved  without  relaxinf;  the  pull  of  the  extension 
weight,  by  lifting  the  foot-piccc  off  the  frame. 

For  wounds  and  fractures  near  the  hip  joint  the  FlorschUUs 
method  is  simple  and  efficient,  the  thigh  and  leg  bein^  slung  front  a 
bar  above  the  lied  (Fi^;.  1 1 7). 

TRF.ATMF,NT  OF  GUNSHOT  WOUNDS  OF  JOINTS 

In  the  simple  jjcrforuting  cases  the  skin  is  sterilized,  the  wound 
dressed  and  the  joint  immobilized.  As  .soon  as  the  wound  is  healed, 
begin  with  cautious  passive  motion  and.  usually,  an  excellent 
functional  result  is  obtained.  If,  on  the  other  hand,  suppuration 
occurs,  arthrotomy  is  indicated.  If  there  is  much  comminution 
to  begin  with,  the  soft  parts  lacerated,  it  wilt  often  be  better  to 
amputate. 

The  sknuldcr-jtiittt  usually  furnishes  a  good  prognosis  while,  on 
the  other  hand,  the  Ai^-join/ presents  a  bad  outlook  on  account  of 
infection  and  of  ci implications  involving  the  rectum,  bladder,  etc. 

The  knee-joint  is  very  frequently  wounded  and  the  damage 
is  always  serious.  Hemorrhage  into  the  joint  i.i  a  constant  feature, 
ibc  bcmarthrosis  disappearing  in  about  a  month  in  the  favorable 
ca.se».  Under  conservative  and  expectant  treatment  the  results  are 
surprisingly  good. 

TREATMKNT   OF   GUNSHOT   WOUNDS   OF  SKULL   AND 

BRvUN 

Most  perforating  wounds  of  the  skull  prove  fatal.  The  fatalities 
increase  as  the  range  of  the  bullet  shortens  and  as  the  impact  ap< 
jiroachcs  the  base  of  the  skull,  death  resulting  from  injury  to  the 
automatic  centers.  The  most  recoveries  follow  injury  to  the 
frontai  lobes.  Blindness  may  result  from  injury  to  the  occipital 
lobes.  Primary  union  of  the  scalp  wound  is  an  element  in  favorable 
prognosis,  «nce  by  this  means  infection  is  more  likely  to  be  eliminated. 

First  aid  on  the  battlefield  will  look  to  the  hemorrhage.  The  first- 
aid  dressing  should  include  both  the  wound  of  entrance  and  exit. 
In  the  case  of  external  hcnutrrhagc,  v^cking  the  wound  is  contra- 


TREATMENT  OP  OUNSHOT  WOUSDS  III? 

indicated;  a  few  strips  of  sterile  gauM  locwtly  packed  in  the  wouml 
will  favor  heainslAsis  and  uatiscpsJs.  At  Lhc  field  hospital  a  cra- 
niectomy should  be  done. 

All  ftur^eoiiA  experienced  in  recent  wars  agree  on  the  neces&ity  of 
exploring  every  such  wound  as  soon  as  possible.  Where  long  trans* 
porlation  is  necessary  Ix^ore  a  trephining  can  be  done,  the  mortal- 


I 


Vn.  lia^-BuUtl  latbetCDlAiiuiiKvnbtUi.    Lua« vtmr *pac* abovD ndkato  put  cJ illuU 
bbwn  amy.     OpmtSDai  lood  mwwtv.     tUarrti,    am.  Jva,  Satt.,  Jan..  i«il.) 

ity  is  naturally  grt-ally  incn-ased.  Enlarging  the  wound  in  ihe 
scalp,  enlarginglhc  wound  ill  theskull  sufficiently  to  remove  all  frag- 
ments of  boncond  debris,  contrulting  the  hemorrhage  and  providing 
(irainage— ihcsc  represent  the  chief  clemenLi  of  relief.  (See  Urgent 
Cranitclomy.)  I(  infection  occurs  lhc  wound  is  to  be  opened  up. 
DUlurbanceao(lhc9eiiM(rium,otmoV\ofta\Aw\«!L>iia'ft'ANjc^\w.\^^ 
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Pic^-  trv^'-Bollet  lyioit  iii  th«  ^troti*  partloQ  of  Ih*  tempore  bonr- 


Timled  by  ttmjiOTkl 
.r   Surf;..  Jin.,  mis.)      ,.- 


Fju-   140. — ^BulWt  lylnc   in   tcnturtum   ocrebelli,   IiaWqs   entered   left   pitrittel   region^ 

J ■  4 
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Ksbymiigic  following  these  interventions.     AstuHyofUiccascrepffrts 
from  Euro(>can  hoHpitahcunlirroii  these  views  (Figs.  118,  119,  i3o). 

TRi:AT,\ti:NT  OF  (;UNSHOT  WOUNDS  OF  THE  FACE 

Tbv  c!tii«t  dan^rs  in  these  woumU  arc  hemorrhage,  infection  and 
interfcreiMTf  withrfsiiir;itii>n.     The  i-vr,  tht  fit lii  nnd  seventh  nerves. 


vpoi' 


I'll..   HI.-   Iiuim  iixIhm  In  tti  liin  <.■:  ihc  nctic,  B«iing  nr»l  jicH.imittl  IHo  tui.ttriiny 
«f  tha  huBifnu  knd  lb*  aeioniKni  proetm.     NotviJuiih*  bulUt  ittuiacd  end  (or  end  (nil  u 
iBllaa  >l  Uw  VDiionl  (rf  tntiBoce-     U/a">'>.  Btli.  Joui.  8ufx..  J*n.,  loij.) 


Me  most  likely  to  he  involved  and  these  injuries  are  to  be  treated  on 
general  principles.     Control  of  hemorrhage  muy  call  for  ligation  of 

I  the  facta),  temporal  or  even  the  external  carotid  arteTien.     Careful 
cleansing  and  packing  with  iodoform  gauze  secure  excellent  results. 


TRK.\TMENT  OF  <;UNSHOT  WOUNDS  OF  THE  NECK 

Tlie?«  wounds  arc  always  dangerous  and  yet  in  no  other  region 
docs  lh«  uncxjx-cted  more  (tt^\lcn\\v  Ww«^  '«>■  '^^'>*^  \ftseas»^  "^  ■*■ 
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bullet.  The  fact  of  hairbreadth  escape  of  imjmrlant  structures  is 
txplainable  only  by  thp  small  sue  uf  the  army  IjuIU-l  and  llie  mobility 
of  the  structures  (Fig.  iii).  The  transverse  or  oblique  track  is 
must  common.  .Such  wounds  an  arc  not  immediately  fatal  arc- 
likely  to  recover.  Sepsis  usually  bas  its  origin  in  the  air  pOMages 
or  the  esophagus,  tiijuriet  lo  the  trachea  give  rise  to  hemopt>':us, 
emphysema  or  broncho-pneumonia.  Ciangrcne  of  the  esophagus 
may  occur.  Aneurism  is  not  infrequent.  Any  of  the  nerves  may 
be  injured, 


Pio.  I**.— Prtncb  iMT  (Kulcl  M»JM!ie)  thot  twm  riile  to  M»  tliroiutti  Ihc  omK,  tht  bullat 
HNiftg  bMimn  llw  traetiM  unci  anpb*gu(.  Tncheul«nyrti]iiiteil  oji  .I'Oiimt  >>f  ilytpne*. 
t«akig* of  Hoidi  Irvni  nn  e^ophnteal  llitula  which  tloteil in  aftwilnyi.  T  ..  h.  ...rnv  tube 
•UUiapbC*.     IThurturm.  Bnl.  Jutii.  Suik-.  Jii..  1«IS-1 

No  Special  treatment  i*  called  for  beyond  the  hcmostasis  and 
antisepsis,  unless  occasionally  a  tracheotomy  may  be  indicated 
{FiR.  I  as). 


TREATMENT  OF  GUNSHOT  WOUNDS  OF  THK  SPINE 

TTie  treatment  of  wounds  of  the  spine  must  be  conservative;  that 
is  to  say,  that  very  rarely  will  immediate  operation  be  indicated. 
Absence  of  the  deqi  reflexes  must  not  be  taken  lo  indicate  complete 
rupture  of  the  cord  but  if  motion  and  sensation  do  not  improve  ia 


TREATMENT   OP   IJUNSUUT   WOUNDS  IJl 

teii  rfayn  a  laminectomy  may  be  performed.  If  the  laminectomy 
does  not  si-t-m  to  rcstori-  the  pulsation  of  the  cord  the  Lhcca  must  be 
opened  and  the  dots  removed.  Recovery  docs  not  always  take 
pUicc  even  though  the  ccntl  is  not  lacerated. 

TREATMENT  OF  GUNSHm"  WOUNDS  OF  THE  ABDOMEN 

Rotter  {Berlin.  Medizin.  Clinik.  Jan.  13,  1915)  states  as  the 
result  of  his  studies  of  this  class  of  injurie.t  that  the  mortatily  on  the 
field  is  90  per  cent.;  among  those  living  to  reach  the  field  hospital 
80  per  cent,  die;  of  those  reaching  the  clearing  luiNpital>  40  per  cent, 
die,  and  Tmally  those  who  reach  the  base  hospitals  recov<v. 

Spontaneous  cure  i.s  jXKi.'iible  only  when  the  perforation  \a  small 
and  single  and  the  bowel  empty.  If  the  patient  is  seen  within 
twelve  hours  he  advisee  operation  and  states  that  the  conditions  are 
so  good  in  the  German  field  hospitals  that  one  need  not  fear  sepsis 
by  reason  of  the  operation  done  there. 

From  the  other  armies  the  rcportsarc  not  so  favorable  to  operative 
treatment  and  most  of  the  authorities  reluctantly  a<imit  ihe  ineffi- 
ciency of  operation  in  the  field  hospitals  and  the  better,  though 
unsatisfactory,  results  of  conservative  treatment.  The  prognosis 
varies  with  the  part  of  the  digestive  tube  involved.  The  ascending 
and  descending  colon  and  the  cecum  gives  the  best  prognosis;  the 
stomach  is  not  quite  so  favorable,  and  the  perforation  of  the  trans- 
verse colon  and  small  intestine  arc  moat  likely  to  resuH  fatallv. 


k 


TREATMENT  OF  WOUNDS  OF  THE  THORAX 


The  non-perforating  wounds  need  only  an  antiseptic  dressing. 
Broken  ribs  will  re'iuire  adhesive  strapping. 

The  perforating   wounds  presenting  no  special  indications  of 
hemorrhage  from  the  chest  wall  are  to  be  treated  by  aseptic  occlusion. 

The  internal  mammarj"  or  the  intercostal  arteries  may  need  to  be 
controlled.     If  the  hemorrhage  is  visceral,  opium  and  compression 
of  the  chest  wall  by  firm  bandaging  seem  to  be  the  last  resort  in  time 
of  war.     Under  no  circumstances  i*  the  woui\d  to  \vi  \R^Jwt^  ■•» 
examined  with  (he  finger.    TTaTvspoT\A\.\otv  w  isX-w^.'^^'w.Nw'ws**^- 


« 


178        (IViiSIIOT  ANU   OTHER    WOUNDS    IN    MIUTARY    P«ACnCK 

In  every  way  ihc  patient  is  lo  he  kept  as  (juiel  as  poxwble.  He  must 
be  made  lo  tea.lixx  (lie  senoui^iK^!^  of  hit.  injury.  Faracenlesls  »}iuitld 
not  Ijc  performed  in  the  case  of  hemothorax  until  the  bleeding  has 
ceased.  Thoracotumy  is  to  be  performed  if  su|>puralion  occurs, 
(Sec  Injuries  of  Thorax.) 


I 
I 


Fm.  Its- — PncmcnU  iif  Vwkcn-MHJin  i-pounil  ihell.     (Ualiinl.i 

SHELL  AND  SHRAPNEL  WOUNDS 

These  wounds  constitute  iCn-ery  large  percentage  of  the  casualties 
of  battJe.  FolluwiTiia;  the  usual  dasdficatioii  rliey  may  be  designated 
as  contusions  or  lacerations,  mucli  more  frequently  the  latter. 

These  injuries  may  be  arranged  in  groups: 

1.  Large,  destructive,  mutilaling  wounds,  often  resulting  in 
immediate  death.  A  whole  limb  may  be  irrevocably  damafted; 
half  the  ^uU  shot  away;  the  thoracic  or  abdominal  cavities  torn 
.JIDBIL 
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A  multiplicitj'  of  amftU  wounds  pc^nct rnling  no  deeper  ihan  the 
'faxciit  and  conCiintng  fragments  of  the  shell  or  Us  contents.  There 
may  be  ihirty  or  forty  such  wounds  scattered  over  the  Iriink  and 
limbs. 

3.  Surface  woujids;  the  margins  irregular;  the  nktn  often  hruiiied  or 
burned;  no  fragments  retained. 


Fiu.  114. — Shnpnd  bulleU  nornul  uiil  drfocmol.     ^Ua^lill^,^ 


4.  Penelraling  wuund»  caused  by  a  siogJe  fragment  of  shell, 
ixsing  right  through  the  affected  region.  The  wound  exit  in  alwnys 
luch  larger  than  wound  of  entrance.  Its  edges  arc  everted,  fat  and 
luscle  tissue  ofien  protruding.  The  edges  of  the  entry  wound  are 
ivertcd  and  often  charred.     The  tissues  arc  widely  destroyed,  the 

In  prevnliiig  ahrawny  appearance,  due  tointcrKtilial  hemorrhage. 

5.  A  »ngle  penelmling  wound,  the  fragment  retained.    As  in 
oilier  easea  Ihc  amount  of  deep  damaf^c  \i  omX  «V  ^.xw^i^v'vix 

1  the  siw  of  [he  wound  entry.    TVvat  \.Vw:  \«vVi<tOSv.'«.*«.\^^V''-^ 
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duce  such  terrible  lacerations  in  many  cases  i&  at  once  apparent  from  - 
a  study  of  ibcJr  character  (Fi^.  113,  134,  115). 

Isolated  injuries  to  nerves  and  vessels  are  unknown.     Muscles, 
vessels,  nerves  iin<l  Iwncs  iili  share  logelher  in  the  destruction  caused 
by  these  irregularly  shajied  missile:*.    The  great  tendency  to  infec-  ! 
lion  is  not  inliercnl  In  the  wound  liul  in  the  rnvironment,  for  accord- 1 
ing  to  Pannett  it  is  astonisliing  how  mild  the  infection  is  in  such] 


Fir  IBS.— Pr««nnnU  o!  nhcUi  <lwo-thitd»  niluiit  ^le)  removed  from  vuioiu  wound* 
nccivcd  in  Eui-a]  fcmbit-  Tha  iht^pn^l  fifcrl  l>v  tha  Cfonnanm  cun^lil  of  ureetklnr  mrljime 
lr*c<nmt»~n<>t  Itw  louni]  butlcu  liuad  la  Hiuituli  thinpncl  piituicd  nbovc.  (FumuU. 
Brit.  Juur.  Sura..  J>n.,  luij.) 


wounds  received  in  naval  warfare,  by  reason  of  the  absence  of 
earth  dust  and,  in  many  casts,  by  reason  of  a  longer  or  shorter  sea 
bath  (British  Journal  of  Surgery,  Jan.  11,  iqij). 

In  the  limbs  all  degrees  of  destruction  arc  met  with,  from  absolute 
mangling  to  tearing  of  the  soft  parts  with  compound  comminuted 
fractures  of  various  degrees.  Whether  immediale  ampulalion  shall 
be  practised  depends  on  general  principles  referable  to  ihe  Wood 
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supply.     If  the  circulation  of  the  member  is  compromiHed  bej'ond 
hope,  amputation  should  be  ]>crfurnied  without  delay  (Fig.  126). 


Ftc.   |}IS. — Shfftpnc]  vound'     O^mminutM  fracture  ci  Ibe  f«(nuf.     Pri[(hlfii]  nuBflTlnji  cf 
Hilt  purl*.    Ampulatioa.    {Norrai.  Brit.  JOur.  Sai^..  Jin..  iv>S.t 

In  «ilier  cases,  especially  if  the  wound  is  produced  by  the  leadca. 
btllfi  of  shrapiwl,  the  limb  may  bt  tTcaVtvV  »». Ktv  v>Nt  v««\wwt«j  «»*. 
at  coni/Muni)  fntcluTC  (Fig,  127). 


< 
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Lacerated  scaip  wounds  with  compound  fracture  o(  t 
arc  common. 


PlO.  i*r.— Piwtut*  of  Invar  third  <i  lemur.     Ruund  ihrapnd  twll  ■■  iH».    I 
Jour.  auiM..  Jan.,  i^ji*,) 


In  the  face,  horrible  disfiguremcnia  rc»uU;  an  eye  mi 
8tro)'cd;  the  mouth  ovity  rx|>o!ieil;  the  bones  of  the  orb! 
jawssplinlerecl. 


SIIKLL  AND   SHRAPNEL   WOl?NDS 


177 


I  Chest  injuries  of  this  t>-pc  are  uiitially  fatal,  eiUier  from  shock  or 
hemorrhage. 
Occasionally,  however,  a  fragment  of  shell  may  traverse  the 
ihorax  with  a  rcsiill  no  more  serious  than  a  sc\'ctc  hemothorax. 
Small  {ragmenls  may  he  deflecleil  hy  the  rihs  without  fracture.  A 
fragment  may  lodge  in  the  tbontx  and  etopyema  is  likely  to  ensue 
(Fig.  irf>. 


I 


I 


jDunK^lLnif  ihTrjagh  b  h'jW  m  ilia^ihragiH'     {Ttwrhwn.  Jtzit.  Jour,  i^unr-,  Jtn,.  ivi5-> 


I 


In  the  abdomen  such  wounds  arc  almost  universally  fatal.     U 
the  wound  b  limited  to  Die  i>arictc»,  however,  recovery  may  follow. 
I  In  some  such  cases  the  contusion  of  the  bowel  may  result  in  a  fecal 
[fistula  (Fig.  iig). 

All  these  wounds  arc  to  be  treated  along  the  lines  already  dis- 
LcuS-sed  in  connctli«n  with  bullet  wounds,    Iv*.  LUt  «ia.\.VKv  "A  -ww-v-s-vsk^- 
,  Fiu  Maurice  Kelly  caUs  at.Vm\ioft\ft  ^.^^t  ^-twL^yssw.x*.-*,'*.*^  '^ 
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•limplc  circular  seclion  of  all  tissues  at  the  same  level.     Aher 
lion  is  passed  a  second  opemtion  is  ilnm'  am!  llaji-;  formed. 


Pi(^.  iig, — Shell  wound  pcrfanting  abdoni«n.  Atroir  (bom  kpcrlart  of  entry;  ■ 
ni>»t  wiiun'I  the  exit;  Ihi  middle  «uundaiailuiiiicu(i>w.laK|UeBl  fwa)  fistula  ludt 
l!ir  dnccndiiig  colnn.     irannrU,  Bin.  Jour.  Sutg^  Ji.n..  i»it,) 


BOLO  WOUNDS 

According  to  Foxworlhy  ( Ft.  Wayne  Medical  Jomnal,  June, 
every  insurgent  in  the  Philippines  was  armed  witli  a  Ixilo. 
bolo  was  of  iron  with  a  wood  or  Ijonc  handle  and  varied  in  shap 
am  a  sword  to  a  <l%t^f[,i:i  ant\  Utm\  -a  o-ww  li-nUp  ui  a,  m« 
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ygennally  &  cruder  weapon  ihan  the  Cuban  machete,  but 
Bty~<ffectiv«  in  close  encounters.  As  it  could  be  concealed 
beneath  the  loose  jacket,  it  was  more  serviceable  tlian  a  sword  or 
saber,  which  was  always  visible.  The  krics  is  a  weapon  similar  to 
the  bolo,  but  with  a  wavy  edge  like  a  Chri.'ily  bread-knife.  It  is 
often  Iwo-cdgcd.  The  wounds  produced  by  the  bolo  and  kries  were 
often  of  great  length  and  usually  infected. 

"Another  class  of  wounds  was  caused  by  spears  and  tomahawlcs, 

used  by  the  Igorroles  and  Negrites.    The  tomahawk,  having  a 

>DQLve  edge,  was  not  so  apt  to  glance  ofT  the  skull  as  an  Indian 

Kwk.  A  blow  .iplit  the  skull  wide  open. 
The  spears  were  often  of  bamboo,  sharpened  to  a  fine  point,  aiid 
their  penetrating  power  was  almost  equal  lo  that  of  an  iron-tipped 
spear.  The  iron-ti|)ped  spear  had  from  one  to  four  barbs  which 
made  an  exceedingly  ugly  penetrating  wound  and  usually  had  lo  be 
cut  out.  These  wounds  were  always  infected  and  tvtanu.'t  fre- 
quently devcloiied." 

FIRST  AID  ON  THK  BAinXEFIKLD 

Colonel  Nicholas  Scnn,  in  his  address  before  the  Lisbon  Inter* 
national  Medical  Congress,  iqo6,  formulated  the  principles  of  first 
aid  on  the  battle  field,  and  his  conclusions  though  needing  revision 
in  the  light  of  recent  events  are  nevertheless  herewith  summarized: 
(i)  The  fate  of  the  wounded  depends  largely  upon  the  time 
and  thoroughness  with  which  I'lrst  aid  is  rendere<l.     This  first  aid 
for  many  reasons  cannot  be  rendered  by  the  surgeon,  but  must  be 
B  given  by  comrades  or  by  the  wounded  man  to  himself.     First  aid       ■ 
"  administered  in  this  manner  will  be  effective,  owing  to  the  aseptic       ' 
character  of  ibe  chief  wounds  of  battle,  if  previous  in.structionB 
have  been  gi^-en.     It  is  absolutely  essential  (hat  the  soldier  should 
receive  this  elementary  instruction  when  he  is  taught  the  art  of  war, 
and  it  should  not  be  post|>oned  as  has  been  done  only  too  often  in 
B  the  past  until  war  clouds  make  their  appearance. 
"      (j)  The  first-aid  dressing  should  combine  simplicity  with  safety 
against  post-injury  infection.     It  shouki  be  on  the  person  of  every 
,coml>atanl  and  must  be  simple  to  be  efficient.     l\. to.mb>.\«,  ^ww.>gw>^ 
iaad  easy  of  application. 
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"  The  dressing  coiwisls  esaenUalty  of  Iwo  |wd*  t>(  cotton,  wrapped 
in  gauze,  and  fastened  together  by  two  stitches  and  continuous 
with  a  gauze  roller,  which  is  made  u.te  of  instead  of  Ihe  triungular 
liandage  for  holding  the  drrssing  in  place  and  for  immobilizing  the 
injured  part.  The  gaitze  roller  should  take  the 
place  of  the  triangular  bandage  in  every  fu^t-aid 
drcAsing  as  it  requires  much  less  space  and  is  more 
serviceable  as  a  means  of  fixation  and  support. 

"The  brown  iodine  spot  in  the  center  of  the  jad 
on  Ihe  side  to  be  brought  in  contact  with  the 
wound  corresponds  with  the  location  of  the  anti- 
septic powder  incorporatc<l  in  the  ab:M)rbent  cotton 
and  serves  as  an  infallible  guide  in  applying  the 
pad  in  the  right  place." 

0)  'ITie  first  aid  must  have  in  view  the  treat- 
ment of  shock  and  hemorrhage,  dressing  of  the 
wound,  and  immobilization  of  the  injured  part. 

The  treatment  of  shock  in  the  field  is  very  un- 
satisfactory, but,  forlunatcly.  shock  is  not  a  char- 
acteristic of  small-caliber  bullet  wounds.  Re*!  in 
the  recumbent  position:  hj-podermic  injection  of  ^^ 
grain  of  morphine;  spirits  internally — these  answer 
the  most  urgent  indications. 

The  treatment  of  hemorrhage  at  the  front  must 
be  conducted  with  the  greatest  caution,  Klastic 
constriction,  if  too  generally  practised,  will  do 
vastly  more  harm  than  good.  It  should  be  ajiplicd 
only  in  exceptional  cases  and  ilieri  by  a  coinjictcnt 
member  of  the  hospital  corps  or  «  medical  officer,  who  must  make 
it  his  duty  to  send  the  case  to  the  first  dressing  station  u 
(|uickly  as  possible,  where  definitive  hemustasis  can  lake  the  place 
of  the  constrictor.  There  arc  less  harmful  means  of  hemustasis 
which  will  be  cfiicicnt  in  most  cases:  elevation  of  the  limb  (Kigs. 
•io.  i.1i).  acute  flexion  of  the  Joint  above  the  M-omid  (Figs.  13a, 
*3i)i  digital  compressiofl  over  the  dressing— these  are  measures 
which  must  be  taught. 
Dirtxt   treatment  of  internal  Vtiimtmho^i^c  «C  auy  of  the  large 


I 
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FlO.  130.— Elci»- 
linn  tj  npptt  u- 
tmnilv  in  ih*  iratt- 
mcntof  hcnurrluisc. 
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Blies  b  enlirely  oul  of  the  queslion  at  or  near  llie  firiiiji;  iim'.  The 
ridge  belt,  susjicndcrs,  or  gunsira])  can  bi-  usi-d  to  the  greatest 
inlagt-  in  liinitiiij;  reApiratory  and  ahdomiiial  movements  and 
tuus  secure  for  the  vascular  bleeding  orgiins  a  condition  of  rest, 
conducive  to  spontaneous  arrest  of  hcniorrliage  (Fig.  134). 


Pin.   III.— Gumtuk  for  elcTation  of  Ihs  lomr  utrenlly.     iSinn.) 
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Immobilization  is  an  essential  part  of  first-aid  treatment,  con 
ducing  to  jirimary  repair,  relieving  pain,  and  prevenling  infection 
by  securing  the  lirst-aid  dressing. 

The  ideal  fixation  splint  in  such  cases  would  be  the  plaster-of- 
Paris  splini,  but  (his  melhod  of  fix^ition  it  entirely  out  of  [he  (jucstlon 
on  the  firing  line  and  niuiil  be  reserved  for  tlie  dres>in^  slalion  of 
field  hospital.  This  first-aid  fixation  must  be  extemporized. 
The  sound  leg  may  ser\'e  as  a  splint  for  the  wounded  one  wliicli  is 
held  in  place  by  belt,  gunstrap,  handkerchief,  etc.  The  rifle, 
bayonet,  and  saber   are   always  available  as   splints   (Fi^s.  135, 

A  fractured  huraeriu  may  be  «v^in.Vc^  V**  ^it>a  "bA^  **■  'i**-'^*'*'^- 
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most  stringent  ruleit.     Under  n«  circuin.ttances  should  atlempls  be 
made  to  remove  bullets  until  this  cun  be  done  under  strict  aseptk 


FiO.  ijj.'-^jn«>l  UciLOD  al  Iht  knee  In  hemonh^c  (niiiv  Ilie  iiciiiUlol  ivuiuu.     (.Vina.) 


precautions  in  llu*  hospital,  and  ihcn  only  in  lliose  cases  in  which 

such  operation  is  clearly  indicated  and  the  exact  location  of  the 

bullet    has    been   (Iciermiiied    by  palpation 

through  the  intact  skin  or  by  the  use  of  the 

"X-ray." 
ft       (61  The  surgeon's  most  important  duties 
"  at  the  first-dressing  slation  are: 

(a)  Inspection  of  first-aid  dressing.     If  it 

is  in  its  proper  place,  label  lo  this  etTcd  ilial 

it  may  nol  be  unnecessarily  removed  at  the 

hospital.     If  defective,  it  must  be  renewed 

(or  more  securely  fastened, 
(b)  Application  of    plu.ster  »plinls   In   llu- 
fractured  limbs:  the  wirc-nclling  splints  are 
cut  into  strips  and  incorporated  in  thepU^ter- 
of-Paris  dre-ssing. 

(c)  Emergency  operaliiin;:.     The  operative 
treatment  of  gunshot  wounds  must  be  hmited 

tto  the  most  urgent  cases.  The  definilivc 
arrest  of  hemorrhage -of  dangerous  external 
or  internal  hemnrrhiige — stands  pre-eminent 

»in  the  li.sl  of  emergency  operations.     Iodized    -„„„„„,,„„„ 
catgut  is  the  proper  ligalure  material  for  field   ?""'""'■   "■> 
»emce.  {.fn«.t 


voufld  of  (hot,  Mf ptic  tam- 


Inlra-cranial  and  intra- thoracic  hcmorrhsgc  should  not  Ix  inter- 
fered with  outside  of  a  well-equipped  hospital,  nangcrous  intra- 
abdominal  hemorrhage   calls  for  prompt  operative  interference. 


Fid.  ijt. — Sabti  tpUnt  for  1cit  and  thiith.     (-^nii.) 


Abdominal  section  under  such  circunislance?;,  in  a  tent,  may  con- 
tribute much  in  lessening  the  mortality  from  hemorrhage  by  a 
resort  to  ligature,  suture,  or  a!(e]>tic  lamjKmade. 


Fid.  ijo.— C«D  »p>iat.    (5a<ftJ 

By  pursuing  this  aggrcv^ivc  course,  some  lives  may  he  sHvcd  by 
prompt  interference  which  would  be  lost  by  the  let-alone  treatment. 


ni>.   i}7' — !tic^  and  hlxibel  tjdint   (5fliii.) 

Woimds  of  the  larynx  and  traclioa  which  have  given  rise  to  rcspira- 
t4>ry  difficullics,  eitlier  from  cmph\'»ema  or  hemorrhage,  call  for  an 
immediate  tracheotomy- 
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Jon,  as  a  primary  o[>cTalion  for  pcnctruting  gunshot  wounds 
Se  Jointi,  is  obsolete. 
Amputation  must  be  reserved  for  casc5  in  which  a  limb  has  become 
maiiKlefl  by  a  camion    ball  or  fraitnifnl  of  shell  nr  in  wliicli   the 

Ilraclurc  is  complicated  by  divUJon  of  the  princijml  blood-vc*scls  and 
nerves. 
Laparotomy  in  the  field,  for  gunshot  wounds  of  the  abdomen, 
with  a  view  of  finding  and  suturing  perforalions  of  ihe  gaslnj- 
intestinal  canal,  has  not  yielded  in  practice  the  anticipated  results, 
Und  hence  must  be  rejstricted  (o  excepliimal  cases. 
Clinical  experience  has  shown  that  in  a  fair  percentage  of  cases 
penetrating  wounds  at  and  above  the  level  of  the  umbilicus,  inflicted 
in   the  antcro-postcrior  direction,  do   not   implicate   the  gastro- 

» intestinal  r.inal.  anil  in  such  cases  consi-rvative  Trealmtol  yieWs 
better  results  than  operative.    On  the  other  hand,  in  wounds  involv- 
ing (he  small  intestine  area,  more  «|»ecially  when  the  bullet  lakes 
an  oblifiue  or  transverse  cour.'w,  we  may  conlidently  ex|>ect  to  find 
■from  three  to  fifteen  perforations,  and  it  is  in  this  class  of  cases  in 
which  immeiliate  laparotomy  offers  the  only  chance  of  saving  life. 
(j)  The  surgeon's  field  case  should  be  light,  compact,  and  the 
Mn.'ilruments  wrajtped  in  a  canvasi  r«>ll,  so  that  instrumenLt  and 
|«nvclopc  can  be  quickly  sterilised  in  boiling  soda  solution. 


I 
I 


» 


CHAPTER  Xni 
GUMSHOT  WOUNDS  m  CIVIL  PRACTICE 

The  projectiles  of  llic  ordinary  fire-arms  of  civil  life  differ  from 
those  used  in  warfare,  in  that  they  arc  composed  of  soft  lead,  are 
easily  deformed,  are  of  slight  initial  velocity,  and  arc  usually  fired 
al  short  ranne. 

The  revolver  and  pistol,  flobcrt  and  shot-gun  produce  the  wounds 
most  frequently  seen. 

Of  the  shot-gun  it  may  be  said  that  the  wounds  which  it  produces 
arc  verj'  likely  to  be  either  greatly  destructive  or  comparatively 
harmless.  At  close  range  the  charge,  acting  as  a  single  body,  lacer- 
ates and  shreds  the  tissues;  at  lon^  range  a  number  of  small  per- 
foratlons  are  made. 

The  dangerous  wounds,  then,  have  all  the  characteristics  of  lacera- 
tions and  demand  the  treatment  of  lacerated  wounds  in  general. 
It  mu.'ii  always  be  assumed  that  foreign  bodies  have  been  carried 
into  the  tissues  and  that  these  wounds  are  therefore  infected. 

It  is  the  bullet  wound  of  the  revolver,  however,  which  it  i*  most 
practical  to  consider.  To  a  limited  extent,  it*  pathology  is  similar 
to  that  of  the  army  bullet,  and  it  is  unnecessary  to  stale  again  the 
effect  of  a  bullet  upon  ihe  various  tissues.  It  ts  e.\pei!ient  to  con- 
sider at  once,  with  especial  reference  to  treatment,  the  liuUci 
wounds  of  certain  localities. 

Hut  let  it  be  emphasized  m  this  connection  that  the  course  of  Uie 
buliei  can  never  he  accurately  determined. 

Always  be  on  the  alert  for  the  une.xpecieil  and  insist,  however 
simple  the  wound  may  appear  to  be,  that  the  patient  be  kept  under 
close  surveillance.  The  wound  may  seem  to  he  a  fle^h  wound  of  the 
thigh,  for  example,  and  may  be  dismissed  as  such;  later,  and  too  late 
perhaps,itmay  bcdiscovered  that  ihe  peritoneal  cavity  was  involved. 
And  this  hap|H-ned  to  a  boy  of  ten  who  was  brought  to  the  City 
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lospiUi!  with  not  the  slighlcsi  symptonis  to  indicate  any  serious 

»injur>-.    Too  laic,  it  was  found  thai  the  intcslint  was  perforated 
in  many  places. 

Again,  however  well  iissured  we  mtiy  be  thai  no  serious  damage 
has  t)cen  done  we  shall  nevertJides*  watch  for  signs  of  honorrhage 
or  beginning  infection. 

We  musl  rem€nit>cr,  too,  that  infection  may  develop  tate. 
A  man  of  thirly-fivc  wiis  brought  in  with  a  38  bullet  wound  in  the 
■region  of  the  knee.     His  limb  was  swelling  rapidly  and  he  waft  im- 
V  mediately  prepared  for  Ojx-ralion, 

B      The  bullet  had  bored  tliroujj;h  the  upper  end  of  the  tihia  from  in 
■front  backward  and  lodged  in  the  popliteal  space.     A  counter  open- 
ing ivsis  made  from  behind,  the  bullet  extracted.    The  hemorrhage 
indicated  an  arterial  wound  and  following  the  track  of  the  bullet, 
■  the  anierior  tibial  wa<i  found  divided  near  its  poinl  of  origin.     It  was 
ligatcd.  the  posterior  opening  in  the  tibia  located  and  a  strip  of  gauj»: 
saturated  with  iodine  pawed  through  the  hole  in  the  bone.     Drain- 
\tfne  left  in  both  anterior  and  posterior  openings. 

For  a  week  the  paiienl  did  well  and  was  thought  to  be  entirely 
]  out  of  danger.  At  thai  time  however  hi.s  temperature  rose  and  very 
l-fthortly  there  were  signs  of  suppuration  and,  in  spite  of  free  drainage, 
[gangrene  developed  and  the  limb  was  amputated  well  above  the 
I  knee.  Bui  ihe  flaps  refused  to  heal  and,  grave  symptoms  of  general, 
sepsis  supervened.  He  died  three  weeks  after  hU  injury  and  ihe 
^postmorlcm  revealed  a  septic  thrombus  along  ihe  whole  length  of 
femoral  vein. 
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WOUNDS  OF  THE  HEAD 


The  region  of  the  brain  is  usually  wounded  in  attempts  at  suicide, 
and  it  is  [he  right  temple  or  forehead  which  is  mosi  freijucntly  se- 
lected. 'I'he  vertex,  posiero-laleral,  and  occipital  regions  arc  seldom 
woundetl  and  only  then  as  a  result  of  accident  or  as.sault. 

As  medico-legal  questions  are  often  involved  in  these  cases,  it  is  a 
wise  practice  to  make  <-areful  and  systematic  examinations.    T.>eam 
as  much  as  possible  about  the  character  o(  \\vc  ^Tti-».TV(v,^«t.  via.'WK'. 
oi  the  projecliJe,  Ihe  position  oi  vVic  paUcTiX.  ».\  rJtvt  ^v'ww  "^  Xv^iox'^ . 


GUNSHOT    WOUNDS   IN   CIVli.   l'Ri\CTICE 

Examine  the  care  and  nose  for  blood,  inspect  the  mouth,  examine  the 
hmd  for  n  wound  of  enit,  or  Kce  if  the  bullet  cun  be  located  Iwncalh 
the  scalp. 

Next  examine  (lie  wound  it^ielf,  but  not  until  the  field  and  wound 
have  been  sterilized.  Begin  the  disinfection  by  sha\'inK  the  scalp 
uboul  the  wound.  Wash  with  sotip  and  water  and  then  with  alcohol 
or  bichloride. 

Enlarge  Ike  wountl  by  a  cross  incision,  if  necessary,  and  wipe  out 
with  sterile  gauze,  rcniovinR  all  furms  of  fureign  bodie.*. 

Finally  examine  the  fhull.  If  you  find  a  mere  depression  wilhout 
penetration,  it  is  sufficient  Lo  pack  the  opening  with  stenle  Kauze, 
and  bandage.  Later  the  bullet  may  be  located  with  the  "X-ray" 
and  removed,  if  it  liecoines  Iroulilesonif.  If  Ihe  bullet  is  visible  and 
removable  without  much  difficulty,  it  is  lieller  to  lake  it  out 
at  iinct?. 

If  the  ball  has  penetrated  the  entire  thickness  of  the  sktdl  and 
lodged  within  (he  cavily,  the  size  of  the  orifice  will  l)e  some  index  u 
lo  its  probable  depth;  if  the  orifice  is  large,  it  argues  for  close  range 
and  deep  loilgmcnl.  If  the  opening  is  small,  to  mj  ram  lively  speak- 
ing, it  is  likely  thai  the  ball  has  not  penetrated  deeply.  Note  the 
direction  of  the  figures.  If  the  basi^  is  involved  the  prognosis  is 
alwaj'S  serious.  Note  the  condition  of  the  dura:  it  may  be  lacerated 
and  the  brain  tissues  may  e.xudc.  If  such  is  the  case,  the  bullet  is 
obviously  in  the  brain,  but  its  exact  location  must  remain  a  matter 
of  doubl.  It  is  not  ex{x;dtent  to  explore  it;  it  is  not  even  advisable 
to  attempt  to  disinfect  the  cerebral  wound. 

It  is  i^uflicient  to  remove  all  fragments  of  bone  and  debris  and 
wii>c  the  wound  dry  willi  slcrite  gau«-.  On  these  two  |»iinLs,  how- 
ever, there  may  be  some  difference  of  opinion.  The  American  Text- 
book of  Surgery  in»i.tls  ujion  ihe  value  of  disinfection  of  the  entire 
cerebral  track  of  the  bullet  and  of  through -and- through  drainage 
under  certain  circum.-ilances;al.to  upon  the  udvisthillly  of  at  templing 
to  locate  the  bullet  by  the  aluminium  gravity  probe,  and  to  remove  it. 
Still  it  may  be  .laid  that  Ihe  general  pniclitioner  has  dune  hi^  duty 
and  done  it  well  if  he  has  cleansed  the  skull  and  dura!  wounds  and 
cwnlrolled  Ihe  hemorrhage.  (For  further  dt^talls  of  trealmenls,  see 
Ujjcnt  Craniectomy.) 
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TSEPHININC   THE   SPINAL  CANAL 

GUNSHOT  WOUNDS  OF  THE  SPINK 
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man  woa  brought  into  the  City  Hospital  shot  in  the  back  with 

38  revolver,     lisccpt  tliat  he  was  paralyzed  from  his  hips  dowii 

[^□d  without  control  of  his  bladder  and  bowels,  his  condition  was 

'I'his  positive  primary  paralysis  pointed  to  grave  injury  to 

!  cord.     Al  the  operation  it  was  found  thai  the  bullet  ha<t  smashed 

ilo  the  spinal  canal  and  there  lodged,  completely  obliterating  in 


I 


PW,   IJ«.— Omplrli: 


■  r    iFi'ijiJ  t'jiil;  ^ullfl  r^Ujnc-I. 


a  considerable  segment,  of  the  spinal  cord  (Fif[.  ijS). 
.nrcof  the  cord  was  out  of  the  question,  so  the  jKKir  fellow  —a  man 
cC  great  vitality — was  cimdfmned  to  linger  in  living  death  for  many 
wcdcs. 

Hapjiily  not  all  cases  of  gunshot  wound  involving  the  cord  are 
beyond  relief.  Whenever  the  symptoms  jjoint  to  severe  injury  of  the 
cord— whenever  there  are  notable  disturbances  of  sensation  and 
lion- -and  improvement  fails  to  take  plate  shortly,  it  is  bad 
iiactkc  to  delay.  It  is  indicated  to  cut  down  iipon  the  spine,  re- 
move a  spinous  jiroccss,  trephine  into  the  cawaV,  wew\  '^^■a\iNavi\j.*>5  v^v 


away  the  arches.     It  may  (Wveiop  \Wv  \\vc  «awk\\.»wfe  ^'t'l- 


^l,'^)c. 


tpo  GUNSHOT  WOtWIW  IS  ClVIt.  PRACIICrE 

merely  to  pressure  of  fiagmcnts  of  bone  which  are  to  lie  removed, 
li  after  gunshot  wounds  of  ihe  spine  there  are  no  cord  s>'mptoms 
or  if  Ihey  arc  mi)d  and  lead  to  impru\'c,  it  is  belter  not  lo  operate. 
The  smaller  tlie  projectile  the  less  the  likelihood  that  operation  will 
be  required.  Without  some  positive  indication  in  the  cord,  lhere-| 
fore,  aseptic  oeclusion  is  the  Ircatnienl  to  jmrsue.  Probing  is  all  the 
more  perilous  because  infection  may  be  carried  directly  lo  the  spinal  ^ 
meninges. 

GUNSHOT  WOfNDS  OF  THE  FACE 

These  may  result  from  shots  into  the  moutb  with  suicidal  intent. 
Small  bullels  may  rt-main  imbcddt-d  in  the  hiird  palate  or  posterior 
pharjngeal  wall.  The  insiiiielive  tilling  of  the  head  backward 
gives  the  bullet  a  charactcrbtic  course  through  the  hard  palate  or 
the  root  of  the  nose,  and,  owing  lo  the  involvement  of  the  base  of 
the  brain,  such  wounds  arc  deadly,  except  with  quite  small  fire- 
arms. 

In  other  cases  there  are  grave  comminuted  fractures  of  either  jaw. 
Sometimes  iherc  are  powder  burns  and  diMntegralions  suggestivO| 
of  cxpioMons. 

The  chief  dangers  in  cases  not  immediately  fatal  are  from  inter- 
ference with  res]>iraiion  and  from  hemorrhage.  These  wounds  are 
also  predisposed  to  infection,  and  as  a  result  of  sepsis  secondary 
hemorrhage  is  not  infrequent.  Paralysis  of  the  facial  nerve  may 
occur.  The  salivarj'  glands  or  their  ducts  may  be  injured  and  give 
rise  to  a  troublesome  dribbling  of  saliva.  Marked  interference  with 
respiration  may  call  for  immediate  tracheotomy. 

Arteries  may  need  lo  be  ligated  and  ligation  may  be  difficult  owing 
to  their  relation  to  the  bones.  The  ooxing,  alwa^'s  marked,  is  to  be 
controlled  by  pressure.  The  natural  contour  is  to  be  restored  as 
much  as  possible  after  a  thorough  cleansing,  and  the  wound  cavities 
packed  with  iodoform  ^auze.  A  young  man  was  brought  to  the  City 
Hospital  with  gunshot  wound  of  the  face,  the  range  so  close  the  skin 
was  powder  burned.  He  was  bleeding  profusely  from  the  mouth. 
It  was  found  that  the  bullet,  a  3S,  had  entered  the  left  upiier  jaw, 
passed  through  it  into  ihe  nasopharynx,  carrying  away  part  of  the 
salt  palate  and  slill  iuu§\nft  '^V\¥,\\\V'j  ijAi'«w'*-4.td.  had  Iodised  in  the 
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TREATMENT  OP  GfSSHOT  op  rilEST 

mirlrtlt  of  the  neck  of  the  opposite  side.  It  was  located  about  the 
depth  of  the  stemo  nia»loid.  An  incision  under  local  aneiilhe^ia  was 
made  and  a  dissection  carried  down  to  the  bullet.  It  was  grasped 
with  forceps  but  slipped  away  and  on  fiirliier  attempts  to  seize  it, 
was  pushed  back  into  the  pharynx  and  toughed  out. 

The  wound  in  the  jaw  wa$  injected  with  peroxide  which  escaped 
through  the  mouth. 

Finally  a  slip  of  sterile  gauxe  was  carried  through  the  channel  in 

■  ihe  jaw,  one  end  of  the  strip  left  in  contact  with  the  lacerated  tissues 

of  the  soft  palate,  Ihe  outer  end  projertiiin  from  llu^  wound.     Some 

oozing  persisted  (or  twtnly-four  hours.     On  the  second  day  the  atrip 

was  removed  and  (he  wound  injected  with  weak  peroxide  solution. 

»No  infection  arose  and  he  recovered  rapidly,  apparently  none  the 
worse  for  the  injury. 
GUNSHOT  WOUNDS  OF  THE  THOR;\X 
Gunshot  wounds  of  the  thorax  do  not  differ  from  other  wounds  in 
this  region  except  in  their  graver  prognosis.     (See  page  i  lo.  Wounds 

■  of  Thorax,  and  page  149,  Military  Practice.)  Such  as  involve  the 
greai  vesj^ls  al  the  root  of  the  lungs  and  most  of  those  which  involve 
the  heart  arc  not  even  of  interest  from  a  standpoint  of  treatment 
becau.tc:  no  rapidly  fatal  as  to  preclude  intervention. 

Such  wounds  as  arc  not  obviously  fatal,  whether  they  involve  the 
pleura  and  lungs  or  the  pericardium  and  heart,  present  three  sources 

•  of  danger:  hemorrhage,  asphyxia,  and  infection.     These  arc  Ihe 
three  conditions  which  determine  the  line  of  treal^ent,  and  which 
have  already  been  discussed  under  the  head  of  Wounds  of  the 
K  Thorax. 

^^  Aside  from  these  symptoms  of  urgency,  the  treatment  must  be 
Hconservalive  and  expectant^piile  different  from  gunshot  wounds 
^of  the  abdomen. 

Begin  by  covering  the  wound  with  an  aseptic  compress  and  then 

firefully  disinfect  the  field.     Finally  cleanse  the  wound  itself  and 
ress  antiseplicalty.     Avoid  probing  or  other  explorations. 
Transportation  must  also  be  avoide<l,  fur  there  can  l>e  no  doubt 
that  it  is  often  disastrous.     In  the  tountty,  m\\«<:  wvcJvw&a.w^'e* ■»**■ 
out  of  the  queAlion,  the  nearest  sUkUct  vs  v\vc  \wav. 
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GUNSHOT  WOUNIB    IS    CTVI1.   PRACTICE 

If  it  is  cvidetil,  finally,  thai  (he  hemorrhage  is  increasing,  as  indi- 
caled  by  the  symptoniii  anil  physical  slK».t.  i-oiisL-rviitbm  is  no  longer    _ 
rational  and  Ihc  wounded  lung  should  be  e\pos(.-d  and  the  tear  I 
repaired.     In  the  event  a  tear  is  found  in  a   pulmonary   vein   a 
ligature  must  be  placed  on  either  si<ie  of  the  tear.     Recovery  may 
follow  without  lung  complications. 

Kiitner,  of  Leijisic,  projjoses  in  the  future  when  dealing  with  these 
wounds  to  evacuate  the  cxtravasated  blood  if  it  is  not  promptly  ab- 
^(orlled,  suturing  the  pleura  without  drainage.  In  the  case  of  an 
already  collapsed  lung  it  docs  not  apiM-ar  that  there  would  be  in- 
creaseil  ilanger  operating  without  tlic  aid  of  a  Sauerbruch  cabinet. 

BULLET  WOCNDS  OF  THE  .\BDOMKN 

With  reference  to  prognosis  and  treatment,  these  wounds  fall  into 
three  clinical  groups;  those  which  are  obviously  penetrating  and  ac- 
companied by  gr;ive  visceral  lesiiins;  those  which  lire  doublful  both 
as  to  penetration  and  visceral  injury;  and  those  which  arc  probably 
I>cnign. 

(A)  One  concludes  thai  a  certain  wound  is  grave  not  from  ob- 
serving Ihc  escape  of  gas  and  fecal  matter,  or  hemorrhage  from  the 
wound,  for  these  arc  too  infrequent  to  be  relied  upon,  but  from  the 
general  condition,  which  alone  is  of  BulTicient  significance.  The 
pulse  is  small  and  rapid;  the  face  is  drawn  and  pale;  the  belly  wall 
is  distended  and  resistant  In  the  least  pressure;  iluUness  of  the  Iliac 
fossa  and  6anks  .develops  and  there  may  be  vomiting  of  stomach 
conlenls  or  of  blood. 

The  persistence  of  these  sjTnptoms  for  the  first  two  or  three  hours 
is  suiijcient  lo  dispel  any  illusion  of  the  more  sjvnguinc  Ihal  the  case 
is  not  dangerous. 

There  is  but  one  thing  1u  <lu,  operalr  as  soon  as  possible. 

This  is  a  principle  so  definitely  established  tJiat  the  citation  of  a 
long  list  of  eminent  authorities  is  luinecessary:  a  rational  doctrine 
that  all  may  accept.  | 

There  are  contingencies  of  time  and  place,  of  septic  cnvirunmcnt      I 
which  would  insure  that  the  opciation  itself  would  likely  be  fatal, 
but  those  conditions  arc  very  exceptional  in  civil  practice  with  the  _ 


TKEATUEXT  OP  CU^fSHOT  OP  ABDOMEN 


[doctor  who  has  the  "savoir-faire."    A»  ex<:c]il ioiial  coiidilion  does 
not  akcr  the  principle,  und  he  who  dues  not  act  at  once,  must  incur 

'  the  rcproacii  of  having  refused  the  wounded  the  best  resource  of 

I -safety. 

There  is  anotiicr  consideration.     One  may  not  lie  called  to  see  the 

lease  until  after  two  or  three  days  have  elapsed  and  may  then  en- 

1  counter  one  of  two  eventual! lie.";:  one  almost  cerUiin,   Ihe  olher 

,  unlikely. 

In  the  first,  there  are  ihe  signs  of  general  penlonius.     Under  these 

1  circumstances,  again,  the  rule  is  to  operate,  though  only  as  a  forlorn 

fhope. 

On  the  other  hand,  it  may  be  that  despite  the  apparent  gravity 
of  the  wounds,  the  pulse  is  good,  ihcre  is  no  vomiiing,  the  ahdomen 
is  not  tender,  there  has  been  a  passage  of  flatus  or  a  movement  of 
the  bowels.  Although  we  know  lheseap|)earan(-es  are  of  len  deceitful, 
thai  it  may  be  only  the  lull  which  precedes  the  storm,  yet  wc  arc 
perfectly  justified,  under  these  circumstances,  in  maintaining  an 
"armed  cxpcctaiify."  Under  such  circumstances,  control  peris- 
talsis with  a  Ultle  morphia,  impose  an  absolute  quiet  and  absence 
of  food,  and  in  the  meantime  have  the  |>atient  under  vigilant 
surveillance. 

Fyschc  reports  a  case  of  abdominal  gunshot  wound,  which  shows 
the  value  of  drainage  and  which  might  be  taken  as  an  indication  of 
the  course  In  pursue  in  certain  desperate  cases,  where,  for  example, 
the  circumstances  of  lime  or  platX",  the  condition  of  the  patient,  or 
the  isolation  and  lack  of  skill  of  the  o|>ciator  precluded  a  more 
rational  and  defmitc  procedure. 

A  hoy  of  fourteen  was  shot  through  the  abdomen  at  close  range 
with  a  large-caliber  revolver.  The  bullet  entered  just  to  the  in- 
wde  o(  the  right  anterior- superior  spine.  There  were  all  the  signs 
of  shock  and  internal  hemorrhage,  The  abdomen  was  o^icned 
with  immediate  escape  of  blood  and  fccal  matter.  The  first  por- 
tion of  the  small  intestine  examincil  revealed  a  perforating  wound. 
This  and  two  other  wounds  were  repaired,  but  the  boy's  condition 
called  for  haste  and  a  hurried  examination  developed  seven  more 
perforaiions  of  gut  and  mesentery  along  the  6  feclcwjftRcA.  "Vs*. 
abdominal  incision  was  closed  viVlU  \.\»tQU^A\\\-';!s\\w».'iS^  'i».v«'» 
'J 
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with  a  large  deeply  placed  drwnage  wick  in  the  lower  angle.  He 
was  freely  slimulau-d  and  given  lar^e  enemas  of  normal  salt  solution. 
The  draiiiaftc  was  removed  on  the  second  day  and  from  the  opening 
there  was  a  free  fccat  discharge.  On  ihe  third  tUiy  his  Iniwels 
moved  naturally.  Thi-reafler  th«  fistula  i:\{>m\  rapidly  and  in  ii 
month  he  seemed  quite  well.     (Montreal  Med.  Jour,,  May,  1909). 

(B)  The  case  is  one  of  doubtful  penetration  and  therefore  doubt- 
ful visceral  injur>'. 

You  are  culled  immediately.  You  find  nothing  more  than  a 
bullet  wound  in  some  pari  of  the  anlcrior  abdominu)  wall.  The 
pulse  is  good,  ihe  alutomeii  i.-"  neither  rigid  nor  lender,  and  there  is 
no  other  indication  worth  noting. 

Now,  what  are  you  lo  do?  Wait  several  hours  watching  for  some 
indication?  Hut  Lhi&  is  a  dangerous  formula,  subject  to  various 
interpret  a  lions,  for,  a*  Lejars  iisks,  what  shall  be  regarded  as  the 
first  "indication"— the  weaker  pulw,  the  lymp;inites,  the  altered 
facies?     But  these  are  Ihc  signs  of  beginning  peritonitis. 

It  is  belter,  a<  Brown,  of  St.  Louis,  and  many  others  have  so  defi- 
nitely determined,  to  answer  the  question  resolutely  in  these  terms: 
prqjare  at  once  to  operate;  determine  whether  the  wound  is  a  pene- 
trating one  or  not,  and  if  so,  proceed  with  the  laparotomy  ^pro- 
vided, of  course,  that  the  situation  is  sucli  that  it  can  be  done  with- 
out very  grave  danger  from  Ihe  operation  itself.  It  may  develop 
that  the  operation  is  not  necessary,  but  it  will  very  much  more  fre- 
quently liecome  evident  that  it  is  indispensable. 

Admit  that  these  urgent  lapari)lomi(;s  are  difficult,  that  they  strain 
every  resource  of  emergency  antisepsis  and  surgical  skiU,'_that  the 
perforations  arc  often  multiple,  that  one  never  knows  just  what  he 
must  meet.  Admit  that  some  recover  from  these  wounds  without 
operation,  but  arc  we  authorized  by  that  to  expect  in  another  case 
so  fortunate  a  denouement?  Admit  that  the  patient  has  several 
chances  of  recovery  without  operation  perhaps,  but  let  us  remem- 
ber we  have  no  means  of  calculating  such  chances  even  in  the  more 
favorable  cases,  and  certainly  the  chance  of  an  eiccptional  proc- 
ess cannot  give  more  hope  than  an  early,  regulated,  and  aseptic 
inter^'cntion. 
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It  is  prudence  which  commatHis  operation.  As  Lejars  says,  this 
I  seems  the  wisest  tourse: 

Prepare  for  a  laparotomy,  lie-in  by  cleansing  tlie  field  of  opera- 
tion and  then  the  wound,  which  is  enlarged,  cutting  from  above 
downward,  layer  by  layer.  If  the  peritoneum  is  found  uninjured, 
[repair  the  incision  carefully,  first  trimming  the  devitalized  tissues 
away;  under  these  circumstances,  one  may  safely  prognosticate  a 
recoverj". 

If  you  find  the  peritoneum  perforated,  slightly  enlarge  that  wound 

[also,  that  you  may  get  some  idea  as  to  the  conditions:  a  flow  of 

blood,  bile,  intestinal  contents,  or  urine  may  indicate  what  one  may 

I  expect.     Uut  the  fact  alone  of  perforation  of  the  peritoneum  is  an 

indication  lo  open  the  abdomen  in  the  middle  line — tn  dn  a  median 

laparotomy. 

The  me<lian  incision  will  be  above  or  below  the  umbilicu.'i,  de- 
[pendini;  upon  the  level  of  Ihe  bullet  wound  (sec  Laparotomy  f(v 
I  Traumatism). 


I 
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(C)  There  arc,  finally,  as  Lcjars  points  out,  certain  bullet  wounds 
which,  even  (hough  penetrating,  may  be  regarded  as  unlikely  to 
have  produced  serious  results.  These  arc  such  as  arc  produced  by 
pistols  in  which  ihe  bullet  is  quiie  small  and  iiniielled  hy  an  insig- 
nificant charge  of  powder,  so  that  its  force  is  practically  spent  in 
traversing  the  abdominal  wail. 

And  even  though  the  digestive  tube  should  be  wouoded,  the 
opening  is  not  large  enough  fur  the  contents  to  escape,  for  the  mucous 
membrane  acts  as  a  plug  and  repair  quickly  takes  place. 

In  such  a  case,  there  being  no  doubt  as  to  the  facts,  it  is  perhaps 
wiser  not  to  operate,  but  to  treat  by  asqitic  occlusion.  Neverthe- 
less it  is  the  part  of  ])rudence,  however  sanguine  of  the  outcome,  In 
keep  the  case  uudci  close  watch  for  some  days. 

C.UNSHOT  WOUNDS  OF  THE  JOINTS 

The  knee,  which  is  the  joint  most  freciuently  wounded,  may  serve       I 
as  a  type.     Suppose  it  is  wounded  by  the  dvwA\a.Tsyi  «^  '^  ^o^^n-h*: 
fiect,  a  not  uncommon  accident.    'VW  c\va,t*t\M  ^A  >iv'Kyc;  ■«'»ii.'cv  ^ 
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is  variable.  It  may  he  llial  oitty  a  lew  shniH  at  long  range  have 
pcnctnitvd  the  joint,  or  it  may  huppcn  thitl  the  whole  load  has  lorn 
its  way  Into  the  juint  structure,  liut  whatever  the  condition,  no 
active  intervention  h  ciilled  for  if  the  ca*e  is  seen  at  once. 

Cover  the  wound  with  sterile  gauze,  provide  a  temporary  splint, 
and  su|)crvisc  the  IraTisporlalion.  Once  under  shelter,  proceed  to 
carry  out  a  methodical  cleansing  and  examination.  Cleanse  the 
field  first  and  ihen  the  wound  itself. 

If  the  wound  was  received  at  long  range  and  proliably  only  a 
few  shots  have  penetrated  llie  joint  cavily,  the  careful  cleansing, 
antiseptic  dressing,  and  subsequent  immobilization  will  be  all  that 
IS  rccjuired  to  bring  about  an  uninlerrupted  recovery  without  loss  of 
[unction. 

Jf  the  wound  was  received  at  close  range  and  the  joint  is  freely 
penetrated  by  the  shot,  which  have  carried  in  shreds  of  clothing  and 
other  foreign  |iarticles,  the  treatment  is  quite  diSerenl. 

Suppose  the  joint  is  swollen,  dark  blood  oozes  out,  and  the  caxity 
is  exposed  through  lacerated  wounds:  in  j^uch  a  case  conservatism 
will  not  cure.  Prepare  to  operate  immediately,  0]ien  the  joint 
and  with  hoi  normal  salt  solution  freely  flush  out  the  shot,  frag- 
ments of  bone  and  cartilage,  blood  clots  and  other  debris.  Do  not 
be  ^>aring  of  time  and  palicnce.  Trim  away  the  lacerated  tissues. 
If  satisfied  with  the  cleansing,  suture  the  deeper  layer*  over  the  joint 
so  as  to  close  it  coinplclely,  and  drain  only  the  superficial  wound; 
otherwise,  drain  the  joint  cavity  as  well.  Apply  an  antiseptic 
dressing  and  immobilize,  and  expect  a  good  result. 

Thif  .situation  is  again  different  if  the  case  has  been  treated  first  by 
the  uninstrueled.     The  wound  is  seen  some  time  after  injury  and 
found  covered  with  dirty  cloths,  or  a  handkerchief,  the  worse  for 
usage,  is  stuffed  into  the  wound.     No  covering  at  all  is  always  better' 
than  anything  less  clean  than  a  sterile  dressing. 

The  treatment  is  the  same  as  before — in  every  way  as  rigorous 
and  systematic — but  there  arc  not  the  same  certainties  by  any 
means  that  it  will  bead  off  sepsis.  You  cleanse,  drain,  immobilize, 
and  watch.  Vou  watch  for  beginning  infeclion,  which  for  that! 
matter  may  develop  in  the  simpler  cases  if  the  cleansing  is  nol 
complete     Fever,  pain,  swelling  of  the  joint,  all  rapidly  increasing^ 
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^sigDS  of  beginning  infection  and  supp^uration  and  call  for 
tte  action.  It  is  indicated  to  optrn  Iho  joint  and  drain, 
page  440,  Arlhrotomy.) 
Bullitl  wiiuiuh  produce  similar  lesions,  although  usually  they  are 
of  the  milder  type.  Ucmarthrosis  indicates  injury  to  bone  as  well 
as  soft  jiatl».  Sometimes  lhe.se  wounds  occur  with  scarcely  any 
injury  to  the  joint  structure,  the  bullet  lodging  in  the  epiphysis. 
Tn  the  milder  caseSj  wherever  ihe  bullet  may  be,  it  is  better  merely  to 
cleanse  and  immobilize,  and  at  a  later  date,  if  necessary,  the  ball 
may  be  removed.  If,  however,  the  hemarthrosis  is  voluminous, 
it  is  better  to  open  the  joint  at  once  and  clean  out  the  cavity  and, 
by  a  hai)py  chance,  the  bullet  may  be  found  and  extracted.  (See 
also  gunshot  wounds  of  joints  in  mililary  practice,  and  compound 
calians.) 

GUNSHOT  WOUND  OF  HAND 

A  pawnbroker,  examining  a  revolver  brought  in  for  a  loan  and 
which  was  supposed  not  to  be  loaded,  was  shot  through  the  hand. 
The  3*  bullet  passed  between  the  heads  of  the  third  and  fourth 
metacarpals,  splintering  the  luurth  in  some  degree.  The  tissues 
were  powder-stained  along  the  track  of  the  bullet  and  the  wound 
bled  veri,-  freely. 

The  woun<)  of  entrance  in  the  palm  was  jagged;  the  wound  of  exit 
smooth.  The  wounds  were  cleansed  and  a  slender  forceps  passed 
through  the  hand,  a  piece  of  gauze  attached  and  pulled  into  place 
for  through-and- through  drainage  by  withdrawing  the  forceps.  The 
Ueeding  stopped,  but  later  began  a^in,  soaking  the  bandages.  ■ 
Syringing  the  wound  with  peroxide  and  packing  with  gauze  served 
to  check  the  bleeding  for  a  few  hours.  This  inlermittenl  hemor- 
rhage persisted  for  two  days.  ■ 

Tlie  hand  wa.H  s(>ake<.l  twice  daily  for  a  half-hour  in  hot  normal  salt 
solution;  the  swelling  and  pain  rapidly  subsided  and  after  three  or 
four  days  Ihe  wound  liegan  to  heal  without  the  least  evidence  of  in- 
fection. The  ring  finger  was  stiff  and  painful  for  some  time,  but 
under  mas-sage  and  jiassive  motion  gradually  regained  its  use. 

Injury  to  the  tendons  constitutes  one  ai  vVc  tfnvA  t«TO.v^\t».'WTOa. 
I  of  gun.4ho:  wounds  of  the  hand.    Vi««  V.Vim-reMi.v.  aw'*-^   "*-  '^^**'- 
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ihi  timiiw  mrfirrn 

[leUoody 
I  iar  tso  dnrs,  whca  he  «•»  JKowrcd 
Bjr  IkM  tiBc  ialcctiDa  had  set  k.  Ha  baUocks 
the  ahdC  wot  tlMi^et,  wen 
Mamy  e(  the  skot  had  araai  thttds  of 
chthn*  iMo  the  tJasw:  each  ns  ■  focvs  of  st^fmnOeu;  nooe  bad 
I  bcjnood  the  sktB.  The  whole  iniured  ana  «as  deaascd, 
I  aad  aalcT,  and  then  nibbed  v-^onNtsly  with  penuide 
t;  the  BM)R  superficial  of  the  shoe  were  picked  out,  and 
fiailjr  the  jaitHwd  surfaces  were  smeared  with  Redus'  oiunetit  and 
C9*ind  with  sheets  al  gaiuc  held  in  pbcv  bv  adhea^-v  On^.  The 
icfitf  fr*mt  pato  was  gnaL  In  three  or  four  daily  sfiuKzs  the  shot 
mw  al  picked  oat  and  ihc  inAamnutiun  practically  gooc. 


»crn»  raoM  toy  risroLs  and  blaxk  caktkidccs 

Two  thcD9  arc  ootewonhy  in  connection  with  these  wounds: 
AffM,  the  sarprMuif;  power  of  pcnetiation  of  cartrvdievs  ^upjiosed  to 
tw  hanalcM;  and,  second,  the  great  danger  of  a  tetanus  infection. 
The  "wad"  may  Ijc  buried  out  t>f  Mght  in  Ihe  ti^.'succ.  it  may  entirely 
pcrfonle  the  hanri,  or  it  may  produce  a  superncial  Uccralioo. 
A*  a  rule,  the  beniurrhage  is  insignificant,  which  may  in  a  measure 
acamat  far  the  deMslopment  of  infection,  since  bleeding  is  nature's 
MMM  t4  dUnfection. 

ThcH  wminds  often  present  the  appvaraiKc  of  punctured  wounds, 
which,  more  than  others,  arc  likely  to  furnish  conditions  favorable  to 
the  ifrnwlfa  of  Ibc  tetanus  bacillus. 

It  may  be  that  the  di.'iposttion  of  the  wad  h  such  that  the  wound  b 
tn  a  manner  stopped  up,  so  that  oxygen  cunnot  reach  the  recesses 
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berc  the  bacillus  finds  its  lodgment.  It  is  true  that  tetanus  de- 
velops in  only  a  small  percentage  of  cases,  but  one  can  never  foretell 
positively  whitt  »uch  a  wound  may  do. 

Il  is  the  duty  of  every  doctor  to  warn  his  clientele  of  the  danger  of 
these  "Fourth  of  July"  injuries. 

Every  case  is  to  be  treated  as  if  lock-jaw  is  not  merely  a  remote 
possibility,  bul  a  prohubility.  Free  cleansing  and  douching  with 
peroxide  of  hydrogen  is  indicated. 

Luckctt  says  (American  Journal  of  Surgery,  July,  1906):  "These 
wounds  should  be  freely  incised,  particularly  if  not  seen  on  tlie  first 
day  of  the  injury,  and  thoroughly  curetted  with  a  small  shaqi  spoon 
until  all  the  small  piece:^  of  wad,  the  unburncd  grains  of  powder,  and 
all  the  dirt  have  been  removed.  If  the  wad  has  entered  a  melacar[>al 
sjMice  a  counter- incision  must  be  made  for  Ihrough-and- through 
drainage.  Having  cleaned  the  wound  as  thoroughly  as  can  be  done 
meclianically,  we  now  resort  to  chemicals  and  irrigate  with  some 
mild  antiseptic.  After  next  drying  the  wound  thoroughly,  the  entire 
cavity  should  be  swabbed  out  with  one  of  the  follouniig,  named  in 
order  of  choice: 

"  I.  Pure  carbolic  iicid  followed  by  alcohol. 

"  2.  Twenty  pet  cent,  tincture  of  iodine  (made  by  dissolving  iodine 
cryslaU,  ao  pans,  in  ether  and  alcohol,  each  50  parts). 

"i.  Plain  tincture  iodine. 

"The  w»un<)  should  now  Iw  jiackcd  with  moist  iodoform  gauze. 
A  wet  dres^ng  is  then  applied,  to  be  changed  daily.  Permission 
should  be  obtained  for  a  prophylactic  injection  of  antitetanic  serum. 
Ten  c.c.  arc  intra-muscularly  injected  in  the  buttocks  or  thigh,  under 
thorough  antiseplic  prctauti<)ns." 

Antitetanic  powder  may  be  applied  to  the  wound,  as  advised  by 
Calmeltc.  Evperiment.*  conducted  by  Joseph  McFarland,  of  Phila- 
delphia, corroborate  Calmettc's  statements  as  to  the  prophylactic 
value  of  (his  substance.     By  its  use  McFarland  was  able  to  protect 

I  from  infection  animals  which  he  had  inoculated  with  the  tetanus 
bftcillus. 


I 
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CHAPTER  XIV 
PRACTDRES  OF  THE  EXTREMITIES 


Dejinilionn.^h  friielure  is  a  solutitm  of  ihe  continuity  of  hone 
due  to  traumatism. 

A  simple  friiclurr  has  a  single  line  of  .solution  and  there  is  no 
U-sion  of  the  soft  parts. 

A  mttllipk  fradure  has  more  than  one  line  of  solution  of  con* 
tinuily  in  the  same  bone  or  several  bones. 

A  comminulfd  fraduTf  h;is  so  many  lines  of  solution  running  into 
each  other  that  the  bone  is  in  fTagmcnU  or  splinters. 

A  complete  fracture  involve*  the  whole  thickness  of  the  bone.  It 
may  be  transverse,  longitudinal,  oblique,  dentate  or  comminuted. 

In  an  incomplek  Jraeturc,  the  line  of  solulion  docs  not  involve  the 
whole  thickness  or  exlenl  of  the  bone.  It  may  be  a  fissure,  "a  green 
stick,"  a  dei>rcssion  or  a  separation  of  an  apophysis. 

A  subculitncoux  fraclitre  ha.t  no  communication  with  the  surface. 

An  open  or  compound  Jraelure  has  a  communication  with  Ihe  sur- 
face, lio-s  an  accompanying  solution  of  continuity  of  Ihe  skin  and  the 
subjacent  soft  parts. 

A  spontaneous  frttrlure  is  produced  by  an  insignificant  traumatism 
and  is  usually  palhotogkat,  due  to  disease  of  the  bone. 

An  ununilcd  fracture  is  one  in  which  bony  union  has  not  occurred 
at  the  usual  time, 

Gunshot  fractures  are  lliose  produced  by  projectiles  (sec  Gunshot 
Wounds). 

Fraclureg  of  tJie  extremities  are  emergencies,  often  of  the  first- 
class;  their  reduction  sometimes  becomes  equivalent  to  a  major 
operation.  Bui  il  cannnl  be  said  that  these  cases  are  always  treated 
wdl.  As  Senn  says,  "Bad  results  following  fractures  have  been  the 
tombstones  that  have  marked  the  termination  of  an  otherwise  suc- 
cessful professional  career  of  many  an  ill-fated,  unlucky,  disappointed 
piactitioner." 
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Malpractice  suits  more  frequently  follow  this  class  of  cases,  per- 
haps, than  any  other,  which  is  an  indication  thai  somewhere  there  is 
a  fault.  Doubtless  it  is  the  fear  of  a  rianiage  suit  that  often  malct'i* 
a  basis  for  it  and  in  thb  way:  The  doctor,  in  order  that  he  may  have 
testimony  as  to  his  skill,  treats  ihe  case  in  the  slerotypeil,  and 
routine  way;  he  gets  a  bad  result.  Had  he  used  his  better  judg- 
ment, given  his  common  sense  rein  ami  risketl  the  rei>roach  of  being 
an  innovator,  the  result  would  have  been  different. 

Every  case  must  be  studies!  and  treated  on  its  own  mwits,  with 
due  regard,  of  course,  to  certain  general  principles.  To  begin  with, 
the  progfu'sh  should  always  be  gunrded  in  some  degree.  As  King 
sa>'s  (St.  Paul  Medical  Journal,  August,  1906):  "Optimism  as  to 
the  final  outcome  on  the  part  of  the  physician  is  a  misltike.  Take 
the  patient  into  your  contidcncc,  let  him  anticipate  the  certainty 
of  some  permanent  defect,  so  that  in  the  end  an  imperfect  result  will 
not  reflect  so  much  upon  your  skill  and  will  tend  to  minimize  mal- 
practice suits.  And  how  very  rarely  indeed  can  the  result  be  per- 
ifect.  With  the  very  best  tre;Ument,  there  will  nearly  always  re- 
main as  the  best  outcome  some  slight  weakness,  or  limitation  of 
motion,  or  ache,  or  pain^-at  least  a  lallus  as  a  'la.stirg  mem()rial.'" 

The  diagnosis  of  these  fractures  is  usually  easy  in  the  large  sense, 
a.1  King  says,  but  a(l(tr  all  diHicult  as  a  whole,  for  no  eye  can  see  the 
injury  wrought  to  the  softer  tissues.  In  many  eases  the  position 
will  indicate  at  once  that  there  \»  a  fracture,  but  one  mu»l  endeavor 
to  learn  much  more — the  possible  a.ssociated  injuries  to  joints, 
muscles,  blood  vessels,  and  nerves.  To  be  able  to  do  this  necessitates 
i  a  fairly  accurate  knowledge  of  anatomy  to  begin  with,  aided  by 
systematic  r:«aminations,  and  on  this  foundation  skill  grows  with 
experience. 

The  diagnosis  of  fracture  in  the  bones  of  the  extremities  is  based 
on  several  factors:  (a)  history  of  the  case,  (b)  deformity,  (c)  abnormal 
mobility,  (d)  pain  and  loss  of  function,  (c)  crepitus,  (f)  X-ray 
examination. 

(a)  It  is  es-sential  to  Vnow  how  the  accident  otx'Hrrcd.     Frw|uenl!y 
in  the  absence  of  definite  symptoms,  the  diagnosis  must  rest  upon 
the  history.    For  example,  in  a  case  of  a  hip-^o\i\l  vcv\iwj'vR*.t\.'^*'t-*^l 
[  person  presenting  Joss  of  (unction  and  some  v*"^^^"^  ''^'^  o'Owst  ■*.•!■«>■■*- 
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tom»,  a  diagno^.i  of  impacted  fracture  sliould  be  nixdc  if  it  is.  learned 
the  patient  fell  Ettikiog  the  hip. 

(b)  Deformity  includes  chaiiges  in  the  relations  or  dimensions  of 
the  bones  and  the  appearance  of  the  limb.  The  Iwu  limbs  must 
always  be  compared.  It  must  be  determined  that  there  has  been  ■ 
no  previous  injury  to  cause  the  deformity.  When  both  ends  of  a 
l>one  are  acces-tiblc  to  touch,  it  may  be  readily  measured  and  com< 
pared  with  ils  opposite.     In  the  case  of  the  humerus,  it  is  necessary 

to  measure  from  the  acromion;  in  the  case  of  the  femur,  from  the 
ilium.  The  position  whith  (he  fragments  a&sume  may  be  due  to  the 
direction  of  ihe  force  or  the  action  of  (he  muscles. 

(c)  Preternatural  mobility  implies  movcmcnl  in  unnatural  situa- 
tions or  in  unnatural  decree  or  direction.  As  one  of  the  cardinal 
signs  of  fracture,  it  has  hitherto  been  assigned  too  much  importance. 
Il.t  ]iresence  indicates  fracture,  but  ils  absence  indicates  nothing. 
Wc  all  know  that  in  impacted  fracture,  there  is  no  abnormid  mobility. 
In  fractures  of  the  bones  of  the  tarsus  and  carpus,  in  epiphyseal  . 
fracture,  in  any  fracture  where  the  fragments  arc  small  or  deeply 
placed,  it  may  be  impossible  lo  discover  movcmcnl  without  a  manipu- 
lation which  may  be  distinctly  injurious.  In  the  case  of  fractures 
near  joints,  it  may  be  impossible  to  determine  whether  the  movc- 
mcnl is  in  the  joint  or  near  it. 

The  fact  is  that  in  most  cases  where  abnormal  mobility  Is 
present,  the  fracture  may  be  readily  diagnosed  without  reference 
to  this  sign. 

(d)  Crepitus  is  the  almost  constant  accompaniment  of  abnormal 
mobility  and  is  the  grating  produced  by  the  friction  of  the  two 
fragments.  It  is  pathognomonic,  but  must  not  be  sought  for  loo 
vigorously.  It  is  absent  in  impacted  fracture,  and  to  break  up  an 
imjKLCted  fracture,  testing  for  crepitu.s,  may  be  a  calamity.  Crepitus 
may  sometimes  be  heard  with  the  phoncndoscopc  and  nol  with  ihe 
ear. 

(c)  Pain  and  loss  of  function  go  together  since  the  pain  is  usually 
the  cause  of  Ihe  loss  of  function.     Both  are  |>rcsent  in  nearly  all     i 
fractures,  but  often  occur  in  as  great  degree  with  contusions. 

The  amount  of  pain  varies  with  the  location,  but  is  nearly  always 
aggravated  by  movements  or  pressure.     Taken  in  connection  with 
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■  the  history  of  ihe  ciisc,  it  is  a  valuable  diagnostic  aid.    The  jjri^t^ncc 

H  of  pain  may  call  for  aiieslhcsia  before  the  diagnosis  can  be  completed. 

H     Stimson  has  rccenlly  emphasized  the  significance  of  pain  in  the 

diagnosis  of  fracture,  and  indicated  llie  manner  in  winch  it  may  be 

interprcled,     Crepitus  and  abnormal  mobility  arc,  to  his  miml,  o( 

less  importance  llian  pain  as  a  diagnostic  aid. 

The  search  for  pain  in  all  doubtful  cases  should  be  systematic. 
Uegin  first  with  local  pressure  over  the  suspected  area  with  the  tip 
of  the  finger  or  with  the  rubber  end  of  a  Icad-peodl.  There  are 
definite  line.t  of  lenderness  lo  be  discovered  in  many  of  the  fractures 
alKJut  joints.  For  example;  in  Collea'  fracture  this  line  can  be  plainly 
traced  across  the  radius  ju*t  above  the  wrist;  in  fracture  of  the  ex- 
ternal condyle  of  the  humerus,  along  the  external  condybtr  ridge  just 
above  Ihe  elbow;  and  in  fracture  of  the  surgical  neck  of  Ihe  humerus 
along  ihe  front  or  outer  side  of  the  bone, 

§Ncxl  lest  the  character  of  pain  rliciled  by  cautious  movement  of 
the  limb.  Increased  muscular  tension  thus  produced  awakens  in- 
creased pain  at  the  site  of  the  fracture,  and  the  patient  may  be  able 
to  indicate  ihe  exact  loc^ition  of  ihe  lesion.  The  effort  on  the  pari 
of  the  patient  lo  produce  certain  movements  is  helpful. 

I  finally,  indirect  pressure  may  l>e  employed:  thus,  in  transverse 
fracture  of  the  tibia,  pressure  upward  on  ihc  foot  exaggerates  the 
pain  markedly;  and  in  the  same  manner,  pressure  upward  at  Ihe 
elbow,  may  assist  in  locating  the  fracture  in  the  shaft  of  the  humerus. 
Stimson  notes  ihe  importanl  exception,  thai  in  ihe  case  of  fracture 
of  tile  neck  of  the  femur  forcible  pressure  upward  often  fails  lo  cause 
pain. 
In  Ihe  case  of  fracture  of  one  of  the  bones  of  the  forearm  or  leg. 
squeezing  the  two  bonrs  logelher  will  generally  help  the  patient  to 
locale  his  trouble, 

(f)  The  X-ray  cannot  be  ordinarily  available  in  general  practice, 
sllhough  of  the  greatest  assistance  in  cases  of  doubt.  Without  its 
use  many  fractures  in  the  region  of  joints  will  be  diagnosed  as  some- 
thing else.  Bloodgood  particularly  emphasizes  its  value  (Pro- 
gressive Medicine,  Dec,  1906),  believing  that  the  doctor  who  neglects 
the  aid  of  the  Rfintgen  |»icture,  when  he  is  aliU.  \o  Oo\si«v'^,"«i'**^ 
have  much  to  regret.    Thwt  ia  tvo  Aa,w|.«  >\«.n.  "vV*  ««Jwfi««-'^'^ 


I 
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will  bhinl  the  diagnostic  sense,  unless,  as  is  often  done  in  hospitals, 
it  is  used  to  the  fxclusion  of  otht-r  aids.  The  X-ray  has  at  least 
modified  our  notions  as  to  what  constitutes  a  perfect  result  in  the 
treatment  of  a  fracture.  Wherever  the  X-ray  picture  is  used  to 
back  up  a  claim  of  malpractice  hy  reason  of  inaccurate  apposition 
of  fractured  bone,  wc  must  insist  that  restoration  of  form  and  funcr 
tion  coiiiititutes  a  perfect  result  surgically,  whatever  discrepancies 
the  Rontgen  picture  may  reveal. 

The  treatment  implies  a  reposition  and  an  immobiliMtion  that 
the  bones  may  unite  in  their  normal  relations.  It  has  that  ob- 
jective, but  has  also  another  which  U  not  necessarily  a  concomitant 
of  the  first.  The  bones  must  unite  without  deformity  but  there 
also  must  be  restoration  of  the  limb's  functions.  Union  in  good 
position,  then,  is  only  one  of  the  means  to  a  larger  end.  It  is  betttr 
to  say  tf^at  the  treatment  includes  reduction,  immobilization,  and 
mobilization. 

In  making  reduction,  violence  must  be  avoided.  Gentle  but  per- 
sistent c0ort  is  always  better  than  rude  haste  in  overcoming  the 
rcustancc  of  muscles  and  tigamcnls,  which  is  usually  the  chief 
obstacle  to  reposition.  The  line  of  traction  must  lie  adapted  to  the 
muscular  action.  Traction  must  usually  beaccompanled  by  counter- 
traction  and  local  manipulation  of  the  broken  ends. 

In  m-iking  traction  it  should  be  made  directly,  if  possible,  on  th* 
bone  involved,  without  the  intervention  of  a  joint.  For  example,  in 
reducing  the  humerus  the  traction  should  be  appHed  above  (he  elbow 
joint.  Often  an  anesthesia  is  necessary  lo  relax  IJie  muscles,  and  if 
anesthesia  was  necessary  to  complete  the  diagnosis,  everylhing 
should  have  been  prepared  previously  for  the  irealmcnt  so  that 
oiily  a  single  anesthesia  is  necessary  for  diagnosis,  reduction,  and 
dressing. 

In  ihc  cases  of  suspected  fracture  in  the  vicinity  of  a  joint,  it  is  i 
not  always  l>est  !o  hurry  the  reduction;  often  it  i.*  belter  to  wait  a 
day  or  so  and  try  lo  reduce  the  swelling,  for  the  swelling  aggravates 
the  difficulties  which  are  always  great  in  ihe  dilTcrential  diagnosua 
about  the  joint;  and,  if  flexion  is  required,  as  in  the  case  of 
certain  fractures  above  the  elbow,  the  pressure  may  sluit  off  the 
tion. 
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■  SoTar  as  the  shaft  of  the  long  bones  arc  concerned,  however,  Uie 
9  fonnuhi  ^houltJ  be  intrtu^dinle  reiiuctii»t  and  j'lxulwn.  Tliat  the  re- 
duction has  been  complete  is  attested  by  the  appearances  of  the 
limb,  by  the  absence  of  any  irrt-giilarilies  to  ihe  touch,  and  by  the 
coincidence  of  its  measurements  with  those  of  the  sound  limb. 
These  comparative  meas\irements  should  be  a  matter  of  loutine 
practice. 

Warbas^e  says  (J.  A.  M.  A.,  March  13,  1909},  "the  sooner  a 

K  fracture  is  reduced  and  held  immovable,  the  less  will  be  tlie  swelling 

^■■Ikd  the  more  siitislactory  the  mult.     There  is  a  prevalent  notion 

^Rf  mititiK  until  the  '  traumatic  reaction  has  subsided.'    This  ancient 

phrase  rolls  oS  the  tongue  sonorously  and  sounds  important,  but 

IS  to  be  reverently  laid  aside.    Traumatic  reaction  is  going  on  all 

the  time  as  long  as  the  bones  are  out  of  place  or  so  long  as  they  are 

movable.     U  we  can  effect  immobiUzation  soon  enough,  the  swelling 

wiU  not  come  up."    This  is  doubtless  true  in  most  cases,  yet  it  is 

to  be  remembered  that  in  spile  of  reduction  of  ihc  bones,  lacerated 

I  muscles  and  ruptured  vessels  may  continue  for  some  time,  in  some 
cases,  lo  pour  their  exudate  into  ihe  liwues  to  augment  the  swelling. 
This  idea,  however,  pertains  more  to  the  mode  of  dressing  and 
does  not  refute  the  doctrine  of  immediate  reiUiction. 
Immobiihation  is  a  phase  of  treatment  raising  many  ciuestions 
in  dispute.  In  wh;it  manm-r  shall  it  l>i-  ajiplied  and  for  how  long? 
Or,  as  Championnicre  insists,  may  it  not  in  many  cases  be  dispensed 
with  entirely?  For  he  believes  that  .absolute  fixation  of  the  frag- 
ments is  not  the  condition  most  favorable  to  the  processes  of  repair, 
A  certain  amount  of  movement  is  necessary  to  the  vitality  of  the 
bone,  and  therefore  movements  and  massage  represent  the  chief 
elements  of  his  treatment.  Thai  it  i.-*  ibe  best  ireiitmcnt  for  frac- 
tures about  joints  no  one  will  deny,  even  though  unwilling  to  dis- 
pense with  fixation  in  other  fractured,  of  the  long  bones. 

As  to  the  manner  in  which  fixation  is  to  be  atuined,  let  it  be  said 

briefly  that  the  simplest  etieclivc  dres.sing  is  the  be*t.     Its  elabo* 

ratcncss  will  depend  upon  tlic  tendency  for  the  displacement  to  re- 

'  cur,  and  this  tendency  niu.st  be  measured  by  the  degree  of  obliquity 

of  the  fracture  and  the  action  of  the  muscles.    SQTO<Aww».>iMiVsK^' 

.ency  to  recurrence  is  an  intUcation  ol  um^i^'ocx  ««a.\fv»!ytfM*..  ^'<*- 
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one  case,  then,  only  a  light  retaining  ^tint  is  aeceastay  and  in 
another  it  must  indeed  be  firm  and  strong. 

At  tlie  present  time  there  can  be  no  question  but  that  plaster  of 
Paris  is  the  dressing  of  choice.  At  any  rate,  it  will  render  the  best 
service  to  the  general  practitioner  who  must  rely  on  his  own  re- 
sources in  (ashioning  .splint.^.  Ready-made  splints  are  an  abomina- 
tion. There  arc  other  plastic  materials  that  are  often  useful,  and 
in  lieu  of  all  these  materials  the  splint  may  be  cut  into  forms  to 
suit  the  case  from  hoards,  etc.,  and  applied  well  padded.  (See 
page  48.) 

Walsham  formulates  the  principles  which  must  regulate  the  use 
of  splints  in  any  ca,"if. 

I.  The  splints  must  be  well  padded. 

3.  Pressure  must  not  be  made  over  the  points  of  bones. 

5.  Strapping  or  bandages  must  not  be  put  on  too  lightly. 

4.  Circular  lonslrlclion  of  the  limb  must  he  avoided. 

S-  The  splints,  if  possible,  should  reach  beyond  the  joint  alwve 
and  below  the  fracture. 

6.  The  patient  should  be  seen  within  twcniy-four  hours  after 

the  splint  is  applied  for  the  bandage  may  become  too  tight. 

7.  The  splints  should  not  be  ncedltssly  disturbed^ihal  is  to  say, 

if  Ihc  patient  Is  comfortable  and  the  limb  in  good  condition, 

8.  Spa-^m  of  the  muscles  is  to  be  overcome  by  steady  extension. 

9.  The  part  below  the  fracture  should  be  bandaged,  or  at  least 

raised,  to  prevent  swelling  and  edema. 

The  first  immobilization  will  continue  till  there  is  no  tendency  to 
spontaneous  recurrence  of  the  displacement,  which  will  vary  in 
different  cases.  After  this  lime  a  dressing  must  be  used  which  is 
Muily  changed,  and  dally  massage  must  be  instituted.  Complete 
and  continuous  fixation  through  a  long  period  is  distinctly  bad 
practice  and  most  especially  whenever  a  joint  is  involved. 

Rossi  has  shown  (Wiener  Medical  Presse,  Jan..  1903)  that  the 
amount  of  new  cartilage  formation  h  proportional  to  the  amount  of 
movement  permitted  and  is  found  in  the  greatest  amount  in  fractures 
treated  by  massage,  and  is  explained  by  the  greater  formation  of  new 
blood  vessels  and  the  cunse(|uent  more  active  circulation  and  ab- 
sorption of  effusion. 
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Vou  will  ordinarQy,  then-fon-,  proceed  in  something  after  this 
manner:  you  will  carry  out  a  systematic  inspection  Iwfore  liandling 
th«  part,  you  will  observe  any  deviation  of  the  hand  or  foot  from  the 
normal  axis,  of  the  member  and  compare  Ihe  injured  with  the  un- 
injured side.  In  a  large  number  of  cases  this  inspection  will  be 
at  to  diagnoHe  the  case. 

iieasmtmenli  arc  of  great  value  in  many  cases  and  must  not  be 
overlooked  as  a  diagno»lic  aid.     In  the  absrnce  of  deformity  or 

I  shortening  you  may  proceed  next  to  palpate  the  affected  region  in 
order  to  determine  the  degree  of  displacement  and  other  char- 
acters of  the  fracture. 
Afaniptilalion  may  occasionally  be  re(|uircd  to  elicil  (Tq>itus  and 
preternatural  mobility  but  certainly  should  not  be  considered  a 
routine  prcKcdure.  In  any  event  hundk  the  injured  limb  gently, 
never  forgetting  that  the  least  haste  or  carelessness  may  greatly 
aggraxiitc  the  displaccmcnl  and  (he  traumatism  to  the  soft  tissues 
or  change  a  simple  inlo  a  com|>ound  fracture,  not  lo  speak  of  in- 
creased shock  or  suffering  to  the  patient. 

■  Finally,  having  determined  a^  nearly  as  possible  tlie  conditions 
present,  you  will  assemble  the  dressings  suitable  to  the  case.  Once 
these  are  all  pre{uired,  admini.-<ter  the  anesthetic.  A  full  relaxa- 
tion is  essential  for  an  easy  reduction  but  as  the  anesthesia  pro- 
ceeds the  injured  limb  musi  he  watfhe«l  by  an  as.sistant  lest  in  the 
I  stage  of  e.tdtcment  the  patient  do  himself  an  added  hurt.  The 
anesthesia  also  favors  a  more  rIeLiiled  diagnosis  and  a  belter  deter- 
mination of  thcminutiaof  treatment.  Ina  few  days  the  part  should 
be  skiagraphed  and  if  the  position  of  the  fragments  is  good,  the  limb 
well  immobilized  you  may  consider  that  a  good  union  is  in  sight. 
B  Finally  the  question  of  operative  treatment  is  to  be  considered. 
Whatever  advantage  plating  may  possess  it  cannot  be  the  method 
oi  choice  with  the  general  practitioner.  The  open  treatment, 
^.'therefore,  will  be  reserved  strictly  for  those  cases  in  which  either 
reduction  or  fixation  cannot  be  otlicrwise  accomplished. 

First  aid  to  those  disabled  with  fractured  limbs  is  in  civil  practice 

I  more  frequently  given  by  others  than  the  doctor.    It  is  desirable, 

however,  whenever  possible,  that  he  should  direct  the  trans^t^A.- 

tion  and  tlie  preliminary  treatment. 


I 
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The  utmosl  care  must  be  iiraclised  in  liflitig  *nil  handling  the 
brokcD  limb,  lest  the  injuries  Ix-  augmented  and  a  simple  fracture 
converted  into  a  compound. 

If  fracture  is  merely  suspected,  it  must  be  assumed  to  be  presenL 
The  limb  must  never  be  lifted  by  the  font  or  band  but  must  be 
lifted  as  a  whole,  resting  upon  the  palms  of  the  hand.  Twfo  at- 
tcndanls  are  always  belter  than  one  in  handling  a  broken  leg.  M 
the  deformity  is  quite  obvious  even  to  the  unpraclbed,  an  effort 
should  be  made  toward  reduction  before  applying  temjwrary  splints, 
this  with  a  view  to  preventing  further  injury  to  the  soft  parls. 

Tlie  limb  is  seized  by  an  attendant  at  each  end  and  gentle  and 
steady  traction  made  in  the  direction  of  its  axis.  If  this  doeit  not 
succeed,  the  attendants  must  not  jKirsist  In  the  effort.  It  mtist  be 
left  for  the  surgeon. 

If  the  (raclure  is.  compound,  with  severe  hemorrhage,  the  clothing 
must  be  removed.  Otherwise  this  is  not  necessary.  In  removing 
the  trousers  or  a  cial,  for  e.vam|)le,  the  sound  limb  is  uncovered  first 
and  then,  very  gently,  the  injured  one.  It  is  better  to  cut  the  cloth- 
ing or  rip  along  a  scam. 

A  splint  is  ne.ll  improvised  from  whatever  may  lie  first  al  hand,  a 
thin  board,  laths,  an  umbrella,  or  the  branch  of  a  tree.  The  splint 
is  padded,  or  ihi^  limb  wrapped  with  whatever  presents  ilseU,  a 
blanket  or  anything  to  prevent  undue  pressure,  and  then  is  fastened 
on  the  limb  by  a  cord,  or  belt,  or  sus|)ender*,  etc.,  and  finally  the 
injured  leg  is  bound  to  the  soun<l  leg.  the  injured  arm  to  the  side  of 
the  chest  or  carried  in  a  sling. 

The  limb  thus  temporarily  immobillKed,  the  patient  is  ready  to  be  ' 
moved. 

To  lift  ihc  patient  with  the  greatest  safety  in  the  case  of  a  broken 
leg,  for  example,  one  attendant  standing  on  the  sound  side,  places.] 
his  arms  under  the  body  of  the  patient,  who  in  the  meantime  locks 
his  arms  about  the  attendant's  neck,    A  second  attendant,  standingj 
nn  the  same  Mc,  jilaces  one  hand  under  the  body,  one  under  tht\ 
sound  limb,  while  a  third  attendant,  facing  ihe  others,  supports 
the  broken  limb.     At  his  word  of  command,  all  lift.     This  careful* ^ 
ncss  must  not  be  relaxed. 

If  a  litter  li  available,  or  one  can  be  improvised,  it  is  placed  paraUd'^ 
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Ihc  pattern,  its  feet  at  his  head,  so  that  without  any  incon- 
venience the  patient  may  be  laid  iipun  it. 

FRACTURES  OF  THE  HUMERUS 

Certain  points  uf  anatomy  apply  to  nearly  all  fractures  of  the  arm, 
and  are  useful  in  diagnosis  and  reduction.  Recall  the  relations  of 
the  humeral  head  to  the  acromial  and  coracoifl  processes;  the  loca- 
tion of  the  greater  tuberoMly,  the  internal  and  external  condyles; 
the  attachments  of  several  muscles,  particularly  the  deltoid,  biceps, 
and  triceps;  the  relations  of  the  musculo-spiral  nerve.  Remember 
that  in  the  normal  relations  a  line  dropped  from  the  tip  of  the 
acromion  to  the  external  condyle  will  touch  the  greater  tuberosity. 

Nor  mu*l  one  forget  the  location  of  the  great  vessels  on  the  inner 
^de  of  the  arm,  the  proximity  of  the  brachial  plexus  in  the  axillary 
!tpace  and  the  intimate  relations  of  the  ulnar  nerve  to  the  internal 
condyle. 

All  these  matters  must  be  present  in  the  imagination  as  the  in- 
jured arm  is  inspeclod. 

The  musculo-spiral  groove  is  a  line  of  least  resistance  and  deter- 
mines many  of  the  spiral  fractures  of  the  shaft.  I 

The  age  of  the  patient  is  of  great  importance  in  determining  the 
nature  uf  the  frnclure  at  the  extremities.  The  difficuliies  of  reduc- 
tion and  fixation  determine  largely  by  muscular  action  and  accord- 
ingly the  nuisculalure  must  be  kept  well  in  mind. 

The  eymptonis,  ihc  deformities,  the  complications,  the  treatment 
all  vary,  depending  on  the  part  of  the  humerus  involved;  there- 
fore the  shaft  and  the  two  extremities  must  be  studied  separately, 

FKACTiritB   OF   THE  SHAPT   OP  THE   HUMERUS 

Direct  or  indirect  violence,  a  fall  on  the  elbow  or  wrist,  a  twist,  or 
muscuiar  contraction  may  produce  fracture  uf  the  humeral  shaft 
which  for  tlic  present  purpose  Is  considered  as  extending  from  the 
attachments  of  the  deltoid  to  the  upper  level  uf  the  condyles  (Fig. 

»39)- 
The  line  of  fracture  may  be  transverse,  oViUo^i  w  •tf,j\x^il^  *w- 

pcnding  on  the  nature  of  the  vVoVenci;.    "Wvm* a.Ni^a'"  ■w^'wkk*^^'^'^ 
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|tr<«Iinv  ik  iTaiisvcr^c;  a  fall  on  iht  Hlww,  an  tililiquc;  a  Iwisl  ot  ti 
arm.  a  spiral  fntcturr  i>f  (lie  shaft. 

On  inspccUon  the  broken  arm  is  usually  foutid  lo  be  considerably 


swollen;  Ihf  deformily  marked,  only  when  the  paiicnl  lies  down; 
pain,  prcternaltiral  mobility  and  crepitalion  arc  avsily  elicited. 
There  is  usually  stiofWiiriK  ai  compared  with  the  sound  side,  meas- 
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ring  from  Ihe  lip  of  ihe  acromion  to  ihc  exlcrnal  ciMidylc  aiiH, 
normally,  this  line  lies  over  Iht-  greater  tiibeiosily  (Fig.  140). 


The  trealmenl  will  (Icpcncl  on  the  decree  of  dts|>litccmcnt.     I 
displucemrnl  is  ulisenl  apjily  wdl-imdded  «[>lin[»,  one  iniernal  vi<- 


I 
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PlU-   III. 

Tba  piiiiDl  L>  Moltdi  taiiilaiK  the  Iniuied  ineinlicr  [cutii  the  iiia  lo  about  ^  InchM  ' 
ftb^vv  the  elbuw:  prottd  tht  jitilU  wiih  Aburhrnt  t^oit^n:  IHx  thi  fcinnrm  nt  a  ritfht  jaagti 
and  Riaintiin  in  ihal  pmtion  in  a  iliag.     I'au  a  band  ufl>lEr  Ihc  axitla  ai»l  faatcn  it  to  ■oia»  i 
thmii  (a  hook  ia  Ihc  *aU},  to  ttiat  Uw  >hnuldu  i>  tlidhUy  litlwL     Tliat  i>  the  coonb 
etlrr^ion. 

Another  liand  cms«i  the  forearm  jvit  bvlo*  the  Iwnd  <ir  Ihr  tibow  and  14  Lt  U  allaiclll 
a  wvilbt.  Htv  uf  J  K,  C^„  tliac  u  (ha  eiUcuion,     Givf  thr  apttarJL1ti&  a  Ulllr  liinc  anc]  it  vQl 
•IIkI  b  rpluclion  «  ihi  muuli^'  litr.    Bmploy  ihii  Interval  to  prr|4TT  thr  Dutian  drcidngiJ 

Cut  out  aiileca  itii;»  vl  <iinuUne.  caub  aliuut  ■  ya^  Uiot,  utiiI  nl<l<i  eiiouah  M  cover  Um] 
■rm  at  ita  thickvvL  pafi,  Ijlj  itw^t  41Tip4  one  vpon  (ho  othrr,  and  faiUn  thflm  tootlliari 
^d  Jroiti  ibo  thnl  Ihut  fomied.  cul  a  dtrp  tcatlop  out  of  «kthcr  end — «l  the  loner  end  4S  to 
50  CBi.  and  at  the  uiipet  rnil  ij  lu  lo  cm.  dc*p.  Ol  Iha  voku  Ibut  loiincd,  odc  will  fit  into 
the  aiilla  and  iha  other  into  th«  b«nd  cf  the  tEbow,  vhila  tht  intirmediat*  portinn  (oima  an 
inliinal  aplint  (or  the  aim. 

5[>alc  the  cloth  m  fituiil  talaifvr  and  ajiply  it  in  the  manner  indicated,  molding  it  car^fuTIjr 
K>  (be  arm.  The  Ivu  upper  banrttnverlap  the  thoulder  and  (be  <»(■  lot>vrnni-i.irr  wound 
tpiatOy  anjund  the  arm  tu  ibc  «ciii.  In  Ihii  way  Iha  ihoulder  and  wriii  are  immobitiMd. 
Id  t&t  awTiatLtae  the  attvniion  &nd  coimtfLr-cxt^ n»nn  are  not  diKtur^wr!  until  th<  p1att«  Apltt 
ll  (uBy  hafdcned.     The  dreatlnt  may  be  tiuthef  aeruted  by  a  few  tumi  about  Iho  chHl. 


TBEAIMKNT  Or  PKACTOKES  OK  THE  AKU 
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tending  from  the  axilla  to  the  licnil  of  the  flexed  elhow  the  other  ex- 
Icrnal  from  the  acromion,  below  ihi-  tlbow.  These  splints  arc  held 
in  place  by  adheuve  strips  and  the  whole  firmly  bandaged. 

If,  on  the  other  hand,  the  displacement  is  conspicuous,  it  may  be 
difllcull  to  rerluce,  difficult  to  hold.  A  number  of  procedures  arc 
available;  the  patient  may  Ix-  ane^ithetized,  the  fracture  reduced  by 
strong  Irartion,  iht-  patient's  shoulder  then  brmicht  well  over  the 
edge  of  the  table,  the  extremity  bandaged  with  glared  cotton  and  a 
pla.ster  roller  applied,  including  the  wrist  and  .shoulder.  The  pa- 
tient must  stay  in  bed.  Instead  of  the  plaster  roller,  plaster  splints 
may  be  ap|ilied  on  the  same  principle  as  the  wooden  S|)1iiita  de- 
scribed above. 

Hennequin's  dressing  is  strongly  recommended  by  Lcjars.  lis 
purpose  is  to  reduce  the  fracture  without  anesthesia  and  to  maintain 
ihe  reduction  until  an  internal  splint  is  applied  (Fig.  141). 

Union  requires  from  six  to  eight  weeks:  failure  to  unite  is  usually 
due  to  the  interjKisition  of  the  soft  parts.  The  importance  of  the 
musculo- spiral  nerve  in  this  connection  must  never  he  forgotten. 
ParaU'sis  of  this  nerve  occurs  in  about  8  \kt  cent,  of  such  fractures; 
it  may  be  immediate  or  remote,  depending  on  whether  ihc  nerve  is 
itself  injured  by  the  traumatism  or  whether  it  is  caught  in  the  scar 
tis.suc.  The  recognition  of  this  injury  is  imperative.  Inclu.sioii  of 
the  soft  parts  which  cannot  be  remedied  calls  for  an  open  operation. 


rBAcnrRE  o?  the  uppbr  end  of  the  nuuERt-s 

These  injuries  often  offer  the  very  greatest  difUculties  in  diagnOAis. 

Such  cases  for  the  most  part  present  themselves  with  swollen,  painful, 

itnd  contused  shoulders,  perhaps  deformed,  and  funclionles.').     Vou 

yourself:  is  it  ordy  a  wverely  bruised  joint;  is  it  a  dislocation  or  a 

fracture  of  the  surgical  neck,  or  perhaps  both;  or  is  it  an  impacted 

fracture  of  the  anatomical  neck;  arc  the  trnft  parts  implicated? 

Do  not  waste  time  in  vague  palpations  hut  proceed  at  once  to  a 
systematic  examination,  un<!er  anesthesia,  if  necessary.  Itegin  by 
locating  the  apex  of  the  acromion;  if  there  is  no  depression  beneath 
it;  if  the  thumb  cannot  be  pushed  into  a  concavity  but  comes  in 
contact  as  it  should  with  the  humeral  head,  you  may  <»i\tV\Av. >:^f>.t 
is  no  dislocation.     With  the  thumb  st.i\\VtvUwW.,'i«&t'>Jtv»i'owty.x^^'w- 


^ 


Uie  posterior  aspect  of  the  head  of  thf  humerus,  and  wilh  it  llius  bcl 
firmly,  altempt  rotalioii  of  Uie  arm.    The  humeral  head  rotates  wit 


FliA  14^, — EtAmininc  the  ^houldc^.     KoiAttn^  head  o(  huntcrut. 


Thr  tivid  of  thp  tium^TV*  it  fr»«p«il  baliKcn  Giiven  vul  thumb  ui  one  hand;  Uic  r/tta 

iflivei  i!ir  ^licm'f  forcArm  ihtoiiffll  <a  Arc- 
In  lh»  caac  of  ditlucsiiun  (he  rolitlion  i)  proiluccj  viih  'I'IKvultr,  if  al  nTI. 
[|i  MH  ol  frnctttr*  of  tho  aniitgmicAl  n«ck  the  iuinl  a  much  ihicltcned  bul  Ihotr  ma' 

tv  •liiiht  ruuiioo  ■>(  ihr  titaJ.      Fracture  of  ihc  nKsml  nick:  lb*  ann,  u  (rcelv  movnl 

tint  tlM  bod  iloat  DM  TOtilc. 


IKt^aU'UlUIT  OF  FRACTURES   OP   IHK 

difficulty  in  disJocatiou;  it  (\oes  not  roUtv  at  all  if  tbcte  b  fracture, 
Ritd  be»idi»,  tJicrc  is  crepitation  (Figs.  142,  143). 

A  source  of  error:  If  ihe  lower  fraKmciit  ovcrridi-s  much,  its  rota- 
tion migbl  be  fctt  and  mistaken  for  the  humeral  head.  Abduct  Lhc 
arm;  easily  done  in  fcacrurc,  with  incrwisc  of  deformity  and  pain. 
Pain  i*  also  produced  by  pressure  upward  at  elbow  and  by  local 
pressure  over  the  front  and  outer  side  of  humerus. 


ExamiiH:  the  axillary  space  and  all  the  other  anpecls  of  the 
shoulder,  comparing  tJie  two  side:*;  and  compare  the  otlier  landmarks 
of  the  arm.  Vv  hoI  begin  any  Irtalmeni  until  Ihe  diagtumx  is  iissurtd. 
Mow  unfortunate  it  k  to  attempt  reduction  of  a  supjioscd  dislocation 
by  the  ordinary  method  when  it  is  complicated  by  fracture;  or  lo 
Ucat  as  a  contusion,  a  fracture  with  displacement! 

To  consider  briefly  tlw  more  common  fmdingit  of  such  exami- 
nations: 


I 
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I.  Fracture  of  the  surgical  neck  wilhoul  ovcrridiHg  (Fig.  144) 
only  the  simplest  trcal  nienl:  Brace  the  arm  on  the  inside  with  a 
■'  V  "  slia[>e<!  axillar>'  pad.  and  with  the  forearm  flexed  at  a  right  angle; 
support  the  whole  extremity  in  a  sling  of  tht*  Mayor  type.  Addi- 
tional protection  may  be  afforded  by  a  shoulder  cap  (Fig.  145). 
Begin  massage  rarly. 


1^0.  r«.— Pjitium  of 
tUFiiif*]  nock  of  hun«nu. 


Fpii.  us-  — Ftaeiun  ol  lortii^ii  B'ek.  AillUry 
pod;  itaoxilder  <bp;  fereum  tupported  in  ttinit 
ISevdta.i 


3.  ObUque  Fracture  of  Ike  Surgical  .Vi-ct  k';VA  ^fuch  Overriding. — 
These  arc  difficult  lo  reduce;  difficult  to  maintain;  likely  to  be  mis- 
taken for  dislocation  (Fig.  146). 

Reduction. — In  making  Iraction,  draw  downward  and  outward  at 
first  and  then  in  the  axis  of  the  limb.  Do  not  slop  until  ihc  arm  is 
the  correct  length  by  measurement;  until  the  subcoracoid  projection 
has  (liTiappeiirciI;  until  tht  acromion,  gtr;itiT  tulii-rosily  ami  the  ex- 
ternal condyle  arc  in  the  same  straight  line.     Extension  must  be 


TREATMENT  OF  yRACTUBES  Of  THK  ARM  JI? 

maintained  while  the  dressing  is  applied  or  the  diKpInccment  will 
certainly  recur. 

The  arm  must  t)e  fixed  in  abiluttion  and  with  the  elbow  slightly 
forward;  only  in  this  position  will  the  lower  fragment  coapt  with 
the  upper  which,  of  course,  the  li:calion  n]]paratus  will  not  affect. 
Either  the  patient  must  be  put  to  bed  and  extension  with  weight  and 
pulley  applied  or  else  the  rather  complicated  splints  of  the  type  used 


I 


Pic.  14a. — Practun  at  (nicictl  seek  nth  ovtlriding^ 

by  Hcitz-Boyer  or  Dupuy  must  be  employed  to  maintain  these 
positions.  In  either  case  the  fixaiion  must  not  be  prolonged,  and 
massage  and  passive  movement  begun  early.  If  the  circumstances 
permit,  the  open  operation  give*  by  far  the  most  satisfactory  result. 

FRACTURF.  OF  THE  SURGICAL   NECK  WITH  DISLOCATION 

This  t«  a  very  serious  injury;  didicult  of  diagnosb;  of  bad  prog- 
nosis. Carrying  out  the  systematic  examination  (Itscrihed,  you  lind 
the  head  dispbced,  but  the  arm  is  not  fixed  in  abduction  as  in  the 


J 
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FRACTUKF.S   OF   THB    tSCTKF^ITIF^ 


ordinary  dislocation;  it  drops  to  ihe  side.     Again,  th«  head  docs^^ 
111)1  nitatc  with  iht*  arm;  there  may  be  crepitation;  from  these  and 
other  confirmatory  points  the  diagnosis  is  mad«. 
Rvduclion. — Anesthesia  is  necessary.     Maltc  a  slow,  jtentle.  but 


Pii..  141. — P™rtare  with  ditlucaliun  bi-fort  reJiwliun, 

persistent  traction  on  the  arm;  this  combined  with  manipulation  of 
ifie  lirttd  of  the  hiimcnis  in  the  axillary  spate  may  siicteeil  in  re- 
storing the  head  to  the  glenoid  fo(«a,  for  more  than  likely  the 
head  i^  slill  attached  to  the  shaft  by  periosteum  and  mustular 
Hbcrs.  .^aiiiftisasunt  makes  the  traction  apply  your  tltumbs  to  the 


i 
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head  in  axilla  aiitJ,  with  llic  fingers  bracccl  by  the  shoulder,  try  lo 
forte  the  head  into  place  (Figs.  147.  148). 

Once  Ihe  dislocalcd  head  is  reduced,  reduce  and  treat  the  fracture 


Pic  H». — Same  tntlur*  o(  uircK*!  oKk  wtlh  ilitlumiian  afMt  radiulTon. 

by  the  ordinary  means.  Massage  must  be  begun  especially  early. 
I(  these  efTocts  fail,  choice  lies  between  operation  and  expectant 
treattnent. 


I 


FKACTCTRES  OF  THE  EXTREUITIES 

The  expectant  treatment  may  give  a  tturprisingly  k»o<1  result 
in  disc  the  dislomlcd  part  includes  only  the  hmd.  With  eariy 
massage  and  pas^ve  motion  a  new  joint  is  created,  the  upper  end  of 
the  shaft  adapting  itself  to  the  glenoid  cavUy. 

In  case  the  dislocated  fragment  includes  the  3UT;f>jcal  neck  » 
persistently  stiff  shoulder  in»y  |je  expected  and  not  only  that  but  a 
larf^  callus  may  seriously  interfere  with  the  brachial  plexus,  or  even 
the  ajiiltary  vessels. 

Roysler,  of  Raleigh,  N.  C.  (Jounial  A.  M.  A.,  Aug.  lo,  1Q07),  fe- 
vicws  his  own  ex]>erience  and  Ihe  literature  dealinj;  with  this  condi- 
tion, and  concludes  very  logically  that  operative  Ifeatment  in  the 
great  majority  of  cases  is  alone  effective. 

The  preferable  incision  Iicgins  at  the  acromion  process,  extends 
vertically  downward  as  far  as  necessary,  and  aims  to  reach  the  bone 
by  pas.iing  between  the  i«;ctoralia  major  and  the  deltoid.  The  head, 
thus  exposed,  is  to  be  reduced  by  manipulation,  although  oc- 
casionally a  special  hook  or  bone  forceps  may  be  necessary.  Wiring 
will  seldom  be  rctiuircd  except  in  the  cases  operated  late.  The  dres,s- 
ing  should  be  applied  »o  a^  tit  maintain  the  arm  in  abduction. 
Roysler  believes  in  immediate  operation,  regarding  such  cases  as 
emergencies,  as  much  so  as  strangulated  hernia  or  appendicitis. 
"  Even  in  cases  of  doubt,  it  is  preferable  to  expose  the  parts  lo  view 
rather  ihan  lo  wait  in  the  hope  that  nature  and  time  will  clear  It  up." 
Our  own  experiences  seem  amply  to  confirm  this  view. 

fBACTVRE   Ot    rilE    ANATOMICAL    NECK 

This  fracture  nearly  always  results  frum  falls  upon  the  point 
the  shoulder  and  in  consequence  is  impactt-d.     ,\  fail  upon  the  clboivj 
niiiy  produce  an  impacled  fracture  of  the  upper  end  of  the  sur 
neck   but  only   the  X-ray    could    make   the  distinction.     <>reatl 
swelling  and  ecchymosis  arc  prominent  characters  and  loss  of  fuAc-j] 
tion  is  complete.     Palpation  and  manipulation  reveal  nothing  but 
the  degree  of  \tn\n. 

The  X-ray  picture  usually  ^ows  the  head  turned  cither  forward; 
or  bttckwar<i  and  an  irregular  denialcd  line  of  fratturp.  The  tre«l-l 
ment  from  the  first  is  massage  and  passive  motion. 


If  on  Uic  other  hand  there  is  much  disjilacemcnt,  llic  dciormity 
quite  ninsUnt,  ihe  joint  is  ihickniin)  in  front  and  r^tlernaUy  and  the 
end  of  ihc  lower  frasmcnt  bulges  the  suhcoracoid  area.  Thi<i  might 
he  taken  for  the  head  i>{  the  humerus,  but  on  palitation  the  head  is 
found  to  be  in  the  Rlcnoid  cavity.  The  shortcnin):;  of  the  shaft  of  the 
humerus  and  the  abnormal  direction  of  its  axis  point  ia  the  nature  of 
the  injury. 

Th«e  same  signs  and  symptoms  tharacteri«  seiiaraiion  of  the 
epiphysis  hui  this  lesion  is  much  Ihc  more  serious  for  improper 
treatment  may  rcsuh  in  checking  linear  gr^lwlh. 

The  treatment  i»  the  same  for  the  two  conditions.  Reduction 
requires  a  general  anesthesia  and  a  definite  maneuver. 

Make  sironfi  traction  on  the  abducted  arm.  dirciing  the  assistant 
to  pitrs*  outward  with  his  thumbs  against  the  broken  ends  which  form 
with  each  other  an  angle  pointing  toward  the  coracoid.  If  the  arm  is 
now  brought  in  ihe  >ide  llie  deformity  recurs;  on  that  acimiiit  ihere- 
fore  the  arm  is  to  be  fixed  in  abduction.  This  may  be  accompli-shcd 
by  plaster  splints;  still  belter  by  a  piaster  dressing  including  the 
thorax.  .A  part  of  thi.s  dressing  is  a|)plicd  pieviou.''  to  the  anesthe^a 
and  reduction. 

The  patient  is  seated  and  a  plaster  jacket  applied,  including  the 
shoulder  but  not  the  arm. 

The  patient  i*  then  auesthelixed  and  the  fracture  reduced. 

The  arm  is  held  in  abduction  and  in  a  forward  position,  the 
forearm  flexed  to  a  right  angle  and  semiprone.  A  plaster  roller  is 
now  applied,  including  the  shoulder,  the  arm  and  forearm.  By  this 
means  you  fix  ihe  scapula  and  relax  tin-  abductor  group  of  muscles 
which  act  upon  the  upper  fragment;  in  this  manner  the  normal  axis 
of  the  humerus  Is  maintained. 

After  two  weeks  remove  the  plaster  and  for  the  next  two  weeks 
carry  the  arm  in  a  >ling,  and  function  is  soon  restored. 


I 


FRACrtmES  OF  TnF.  LOWF.R   KKD  OF  TllF.  HUUEBL'S 

Injuries  about  the  elbow  are  always  to  be  regarded  seriously. 
They  occur  much  more  frcfjueutly  in  children  and  are  usually  due 
to  falls  upon  the  Ucjted  elbow.  Scudder  insists  that  even  in  the 
apparently  trivial  cases  the  examination  should  be  made  under 
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SDesthesia,  for  only  by  lliat  means,  aa  a  rule,  can  Ihc  injury  be 
exactly  (liagnoiwd. 

The  diaifna^i.i  iL««lf  is  chiefly  a  mailer  of  applied  anatomy.  The 
landmarks  and  the  normal  relattons  mu«t  be  clearly  ia  mind.  Ob- 
serve on  the  sound  Hide  the  relations  of  the  internal  and  exiemfti 
condyles,  the  olecranon,  ihe  head  of  the  iadiu!>.  It  is  uncertain  at 
first  whether  it  is  a  contusion,  or  dislocation,  or  fracture.  Ev«n 
when  sure  that  the  case  is  a  fracture,  yet  it  is  to  be  determined  whether 
it  is  supracondylar,  or  condylar,  or  some  comliinalion  of  the  two. 

Scudder  formulates  a  routine  mode  of  procedure  in  making  the 
dia^oftLt. 

Observe  the  character  of  the  swelling — ^whctber  {;cncral  or 
tocaliMd. 

Observe  the  carrying  anj;lc. 

Palpate  the  cxlenial  and  internal  condyles. 

Palpate  the  olecranon  process  and  head  of  the  ulna. 

Rotate  the  head  of  ibe  rudiuj. 

Note  the  relation  of  ilic  ihice  bony  poinLi  in  cjctension  and  Acx- 
ion  (Fi((.  149)- 


Piu.  tlv. — Sapta^ondyUc  Inctun  ol  bumocti*.     Nat*  nliliquitr-     (JVadlUn.) 

Determine  the  possible  movemcnls  of  the  elbow-joint.  Make 
measurements.  Make  pressure  with  the  point  of  the  finger  to  locate 
a  pairdul  line  which  marks  the  fracture.  If  the  X-ray  is  used  it 
should  show  both  the  lateral  and  an tero- posterior  view. 

Certain  forms  of  injury  arc  found  most  frequently:  (i)  Supra- 
condylar fracture,  (3)  fracture  of  one  of  the  condyles,  (3)  multiple 
fracture  involving  ihe  joint. 
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meat  and  awkward  deformity;  aiid  in  many  instances  to  nc 
complications,  the  result  of  a  large  callus.  A  "wrist  drop"  for  ex- 
ample may  gradually  develop  in  such  a  case  the  result  of  inter- 
ference with  the  musculo-spiral. 

Still  more  important,  if  the  fracture  follows  the  tpiphyital  line 
the  child's  arm  never  attains  its  normal  growth.  How  greatly 
necessary  then  that  we  recognize  not  only  the  tv-pc  of  fracture 


Pig.  iSJ. — KpitNli^iofll  ffaci'irp  ni 
bun«ni»i  buckward  diiijjIiu^fiiicHi  til 
llbosr. 


Fir..       ,i.| 

buut'i  us. 


I^r.^i  rurc    and   com;ilelr   dl^ 
I'lr*    i:i'i[i)iv^L6.    [iwff    0n4   of 


but  the  variations  as  well  and  that  wc  know  how  to  proceed  so  13 
to  restore  form  iuul  function  In  ihc  near-normal.  And  ihU  is  by  no 
means  always  easy  even  when  the  X-ray  has  exposed  the  details 
of  the  Imtie  disturbance  (Figs.  15.1,  154)- 

ThTt£  dis^acemenls  arc  to  be  overcome:  (a)  An  antero-posterior 
which  uncorrected  leads  to  interference  with  flexion  and  exCensicm; 
(b)  lateral,  affecting  the  carrying  angle;  and  (c)  rotation,  affecting 
the  supinator  function. 

Ordinarily  you  will  proceed  in  this  manner;  direct  the  assistant 
to  make  strong  traction  on  the  extended  forearm,  gradually  chang- 
ing the  extension  to  acute  flexion  and  while  he  does  this,  you  will 


r«la:(cd  until  the  plaster  has  hardened.     The  gutter  thus  formed  may " 
be  strengthened  by  a  loosely  a|>|)lied  roller  which  |>asse*  from  the 

wrist  across  to  the  arm  near  the  axilla, 
around  it  and  back  to  llie  wrist  again, 
and  so  on.  The  arm  is  thus  fixed  in  acute 
flexion  {Fig.  157),  Immediate  reduction, 
immediate  fixation  in  forced  flexion  is  the 
correct  formula  therefore  for  ihis  type  of 
injury.  But  the  case  may  be  seen  late  and 
the  swellinj;  be  of  such  degree  Ihat  iicxion 
is  out  of  the  question  because  of  interfc^ 
emc  wilh  the  brachial  vessels,  something 
which  must  be  watched  whatever  the  form 
of  ireatmcnt. 


fia.  tfO. — PiMiim  ol  the 
etbuw  in  the  tbM:  pitUcn  for 
plutn  iiiIiRt.  S'cilchfil  10  Ihst 
■hFn  the  tibow  U  Hiied  tplint 
ni»)r  be  c«*ny  tsolilrd. 


Pic  IS"- — Fiiiclur*  o(  »lbt>iv  111  Die  child:  pUiter 
(plmt  motdcct  tu  the  flucil  dUiw. 


A  bay  of  twelve  years  was  brought  in  from  Ihe  country  with  an 
injury  received  the  day  before  by  being  thrown  from  a  borse.  A 
diagno»i»  of  fiaciure  about  the  elbow  had  been  made,  and  wiih  it 
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cau  be  nude  with  ccrlainty  only  by  the  X-ruy.  The  ccchymosis, 
th«  pain  on  pressure,  the  limited  flexion,  and  painful  supination, 
point  to  the  nalurc  o(  the  injury. 

Tlie  frapneiit  may  be  displaced  upward  or  downward  and  dUl/j 
be  rotated  as  well.    (Fig.  158.) 


I 


Pio.  ijl. — Pmeton  of  Iht  tilfintl 


CDodyM.     (tfrallinj 


Reduction,  sometimes  difficult,  is  accomplished  t)y  manipula- 
tion and  the  arm  is  to  be  put  in  plaster  in  cither  extension  or  flexion 
depending  upon  which  holds  the  fragiment  in  place.  The  drcsdng 
should  be  removed  about  the  end  of  ihc  second  week  and  the  child 
encouraged  to  use  his  arm.  In  one  or  two  months  the  junction  will 
be  nearly  restored.  Massage  as  mentioned  before  is  not  de<iirable 
in  fractures  about  the  elbow. 


FBAdTRE   OP   THE   INTERNAL   CONOYIE 

This  fracture  is  not  nearly  so  frequent  in  diildren  as  Uie  supra- 
condylar form  or  even  fracture  of  the  external  condyle  because  the 
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a  fall  on  the  hand  is  much  more  likely  lo  be  transmitted 
|h  the  radius  which  abuts  uQ  the  external  condyle  (Fig,  159). 
Illhe  adult,   however,   the  internal   condylar  fracture  is  the 
ifrequcni  and  is  due  to  direct  violence. 

Iderives  its  importance  from  the  loss  of  joint  function,  the 
nlar  disability,  or  the  nerve  complications  which  may  en«ue. 


160.— PfMIUf •  id  Um  lOWriul  condyle  «lih  btckwud  itliloEBllon  ot  tlbow. 


I  movements  of  the  olecTunon  process  arc  likely  to  be  im[>aired, 
■  nerve  likely  to  be  compressed  by  the  callus;  the  flexor  group 
des  attached  thereto  impaired  by  the  shift  in  their  point  of 
tit 
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FBACTrBKS  OP  TIIE  EXTREMITIES 


The  symptoms  and  signs  of  fracture  of  the  external  condyle 
apply  with  equal  force  here.  Practically  the  same  mechanical 
principles  operaic  to  produce  dbplaccmcnt,  rotation  and  tilting  of 
the  (rug menu. 

The  diaRnosii  is  lo  be  made  from  these  symptoms  and  signs, 
coupled  with  the  physical  examination. 

It  may  l>e  rvailily  niisL-ikeii  for  a  backward  dislocation,  (or  if  ihc 
head  of  the  radius  is  out  of  place  the  fragment  may  move  backward 

carrjing  the  ulna  with  it.     In  the 
case  of  childrwi  there  may  be  actual 
dislocation  along  with  the  fracture , 
(Fig.  i6o}. 

The  X-ray  will  conlirm  these  find- 
ings. The  treatment,  if  no  displace- 
ment exists,  is  simple;  firm  bandag- 
ing and  the  forearm  fixed  al  a  right 
angle  in  a  sling. 

If  the  displacement  is  marked  the  \ 
position    of    fixation    will    be   that 
which  best  maintains  the  reduction. 
V  °    I'sually    this    will   be   flexion  since 

iliereby   the   attached   muscles  are 
relaxed. 
After 


■^ 


L 


Pic.  ifii. 
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a  few  day's  gentle  passive 
motion  should  be  practised  as  the 
best  means  of  molding  the  forming 
callus  and  keeping  the  fossae  clear.  In  the  co\irse  of  a  few  months 
the  joints  functions  will  be  normal.  If  the  fracture  is  complicated 
by  dislocation,  this  may  be  easily  reduced  by  traction  in  extension 
and  subsequently  fixing  the  elbow  in  forced  0cxion, 

If  flexion  is  much  limited  it  is  certain  that  the  fragment  is  locked 
in  the  joint  and  an  open  operation  should  be  practised  without  delay. 
(,i)  The  itUcTwndyUtr  and  mitUiple  jradun'i  involving  the  joint, 
as  ihey  do,  require  a  verj'  guarded  prognosis  (Fig  i6[).  By  referring 
to  the  landmarks,  the  displacements  are  lo  be  figured  out  and  the 
fragments  are  to  be  manipulated  until  all  the  movements  of  the 
joint  are  restored. 


I 
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mobilixcd  in  flexion  for  dxht  or  ten  dayii  and  then  maasaKc  U  bc^^un. 
The  main  object  of  which  is  lo  prevent  pi-rmani^nt  contraction  of 
the  triceps.  By  this  means  the  fraRnient^  are  kepi  as  nearly  as 
possible  in  contjict  but  even  in  the  most  favorable  cases  the  union  is 
merely  fibrous. 

If  ihc  fragments  are  spVil,  they  may  be  each  perforated  from 
without  inward  and  a  suture  passed  and  lied  on  the  outer  side.     By 


FtU.  rt»- — SlUUIc  u(  ibc  uictnuiwi.     The  ■ulurc  in  the  (-nil  iif  u  lr»ruvint  limp 
pvrfonl'^  ihn  \fvwi  anci  tun}  n]>[»F  fragmrnu,     tfihiearU.y 

this  means  the  fragments  are  all  drawn  into  eoa])tation.  If  the 
upper  fragment  is  small  the  upper  transverse  perforation  may  involve 
only  the  tendon. 

A  carpenter  fell  from  his  ladder,  striking  the  point  of  his  elbow 
upon  the  sharp  edge  of  a  timber.  The  joint  was  laid  wide  open,  the 
olecranon  broken  across  transversely  and  split  as  well.  At  ihc 
Deaconess  Hospital  the  joint  was  cleansed  thoroughly  with  normal 
salt  solution,  the  mangled  tissue  trimmed  away.  The  fragments 
were  exposed  by  free  use  of  the  rugine.  Two  transverse  holes  were 
drilled,  the  upper  one  including  both  fragments  (Fig.  i6i).     Chromi- 
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below  the  line  of  fracture.  Through  this  small  opening  (i  H  inches) 
drill  the  olecranon  Ininsvcrsdy,  and  over  the  point  of  emcrgt'iite  of 
the  drill  on  the  inner  border  of  the  olecranon  incise  the  skin  aKain. 
An  aluminum -bronze  wire  is  passed  through  the  drill-hole  from 
without  inward  and  the  inner  end  is  pushed  up  under  the  skin  along 
the  internal  border  of  the  olecranon  to  the  level  of  the  apex  of  the 
bone.  At  this  level  another  incision  is  made,  the  end  of  the  wire 
recovered  and  pushed  through  the  tendon  of  the  triceps  from  wnthia 
outward.  A  fourth  small  incision  is  made  over  the  end  of  the  wire  to 
the  outside,  and  the  end  of  the  wire  again  directed  under  the  skin  to 
the  starling  point  and  there  tied  lightly,  in  that  manner  approxi- 
mating the  fragments.     Ciose  the  skin  wounds. 


FBACTURE    OP    THK   HE.U>   OF   THE    RADIUS 

Another  fracture  not  infrequent  should  be  considered  in  con- 
nection wilh  injuries  ulwut  (lie  elbow  and  that  is  fracture  of  the  head 
of  the  radius.  It  is  the  rcsultof directvioIcnce,orindirectlybyfalls 
upon  ihe  hand.  The  fracture  is  usually  vertical,  much  or  little  of 
the  articular  surface  being  broken  off.  It  derives  its  importance  from 
the  fact  that  it  may  Interfere  with  all  the  functions  of  the  elbow-joint 
—flexion,  extension;  rotation,  supination.  The  diagnosis  will 
usually  require  the  X-niy;  nevertheless  the  absence  of  change  in 
the  landmarks  along  with  swelling  and  tenderness  and  especially  the 
pain  on  supination  and  pronation  should  point  to  the  character  of  the 
break.  Sometimes  crepitation  may  be  felt  by  pressing  the  Ihumb 
over  the  radio-ulnar  joint  while  rcilating  the  forearm. 

The  treatment  required  will  most  frequently  be  excision  of  the 
fragment  followed  by  two  weeks'  fixation  in  semipronation,  and  after 
this  passive  motion.     The  results  are  good. 

The  neck  of  the  rtidius  may  be  broken  in  much  the  same  manner. 
The  lower  fragment  is  drawn  upward  by  the  biceps.  Flexion  of  the 
forearm  c()mt>ined  with  traction  and  manipulation  will  effect  a 
reduction  and  the  forearm  which  is  flexed  for  two  weeks  in  flexion 
and  semisupi nation.  The  point  is  to  keep  the  biceps  from  acting 
oo  the  lower  fragment  (Fig,  164]. 
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PRACTDRES   OF  THE  SlIAPT   OP   ULNA   AND  RADIUS  23J 

FRACTURES   OF  THE  FURKAHU 


Fractures  of  the  shaft  of  the  ulna  and  mdius  are  of  the  greatest 
importance  because  of  the  possible  evil  consefjuences,  Immediate 
or  remote.  The  chances  of  gangrene,  of  deformity,  of  anchylosis 
or  paralysis  are  never  slight.     This  prospect  of  a  crippled  or  useless 


(cfid  ^-Utii'luct'L],  rfi^uirinB  eicwi^n. 

arm  or  hand  must  put  u»  on  our  guard.  There  are  several  anatomical 
points  to  be  kept  in  mind  as  regulating  both  the  diagnosis  and  treat- 
ment. The  relative  position  of  the  iwo  bones  in  the  stages  of  rota- 
lion;  the  attachments  of  the  biceps,  the  supinator,  and  the  pronators 
and  their  pull  upon  the  fragmcnU;  tlie  interosseous  membrane;  the 
variations  in  relative  size  and  strength  of  the  two  bones  at  different 
levels;  these  are  all  factors  to  be  taken  into  account  in  the  study  of 


FRACTURKS  OP  THE 


Ihc  in«cliu.nL&in  of  these  fractures.  They  are  produced  by  direct  or 
indirect  violence;  in  Die  latter  case,  most  frequently  by  falls  upon 
the  han<]5,  but  it  is  to  be  noted  that  such  accidents  arc  more  likely  to 
produce,  in  the  adult,  a  Collcs's  fracture;  in  the  child,  a  supra-con- 
(lylar  fracture  of  the  humerus.  The  niiddle  third  of  these  bones  is 
most  likely  to  suffer,  the  radius  breaking  at  a  higher  level  llian  ihe 

ulna.  The  radius  loses  strength  ui>- 
ward;  the  ulna,  downvrard  (I'igs-  165, 
166). 

Deformity  and  diBplaccmenl  may 
I'xist  in  any  degree.  Thus  one  bone 
ma\'  be  broken  completely,  a  green-stick 
fracUire  occur  in  the  other.  There  may 
be  only  a  slight  angulation,  or  some 
lateral  displiiitmenl  or  e.itrcmc  overrid- 
ing. Naturally,  fraiture  of  both  bones 
presents  the  worst  prognosis.  Thedis- 
plat  emciUs  of  the  radius  are  always  the 
more  difficult  to  manage  because  of  the 
tendency  of  the  two  fragments  lo  rotate 
in  dilTercnt  direclions. 

Thus  the  upper  fragment  is  rotated 
outward  by  the  biceps;  and  the  lower, 
inward  by  the  pull  of  the  two  pronators. 
The  dia^no.MS  is  not  difficult-  The  patient  present-s  himself  sup- 
porting the  injured  arm  which  tends  to  turn  inward  below,  and  out- 
ward above.  Pain,  deformiiy,  mobility  and  perhajis  crepitation  are 
present.  Lateral  pressure  wherever  applied  e.wilcs  pain  at  the  ale 
of  fracture.  Comparative  measurements  in  the  case  only  one  bone  is 
fractured  will  show  but  little  shortening;  or,  if  there  is  much  shorten- 
ing it  is  certain  the  other  bone  is  dislocated  at  the  elbow.  For  ex- 
am|)le,  isolated  fracture  of  the  ulna  with  overriding  is  accompanied 
by  forward  dislocation  of  the  head  of  the  radius. 

rrert/m€«/.— Whether  one  shaft  is  broken  or  both,  the  principles 
of  treatment  arc  the  .tame.    Principally,  it  is  obliteration  of  the' 
interoKteous  space  which  must  be  guarded  against,  lest  pronation 
and  supination  be  lost.    The  contrary  rotation  of  the  two  fragments 


Piu.  idi. — Pnctiuc  of  both  1»D» 
at  luretnii  due  tu  cnubinit  Injury; 
ia  thii  ciu*  tha  (rairlar*  of  Ihc  ruiiuf 
It  al  Ihc  IoK«t  level. 
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of  the  radius  dctcrmmcs  the  position  in  which  the  forearm  must  be 
axed. 

CompUrle  sufinaliim  f tUlills  these  two  main  indications;  it  separates 
the  shads  most  widely;  it  permits  the  lower  fragment  of  the  radius 


ol  the  thftft  u(  Ihc  mliu'.  100  biicb  tit  •  CoUh*  Inrtnrt. 

to  fall  in  line  with  the  upper  which  is  fixed  by  the  pull  of  the  biceps. 
Reduction  prcsenu  no  special  ilifficulliea,  theoretically,  but  a  perfect 
coaptation  is  seldom  secured.  Nevertheless  an  excellent  functional 
result  is  the  rule.  Under  an«lhc*ia,  with  the  forearm  supinated  and 
flexed,  strung  traction  and  counter-traction  aided  by  manipulaUon 
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of  the  fragmcnU,  will  bring  ihcm  into  place.     Maintaining  the  trac- 
tion and  supination,  the  dressing  is  applied.    The  simple  anterior- 


pit^.  lOf.— AftU'tar  *.aii  p'UlciioT  fplint  lot  fartann.     iItratJ^^) 

posterior  splint  (Fig.  167)  is  of  liltic  use,  except  in  isolated  fracture  1 
the  uina,  because  it  docs  not  maintain  supination.     Whatever  dress- 
ing is  used,  it  must  have  one  negative  character;  it  must  not  compress 
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the  forearm  laterally  lest  llie  bones  be  fort-ed  logiillicr  and  the  inter- 
osseous membrane  be  obliterated.  A  plaster  bandage  may  be  used 
indudinji;  the  tiupinated  forearm,  the  wrist  and  elbow  (Figs.  108, 169). 
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The  styloid  precedes  are  easily  palpated,  th<.-  radial  styloid  lyii^ 
nftiirtr  ihi-  joint  line.  The  radio-carpal  joint  line  is  indicated  on  the 
anterior  surface  by  ihe  higher  of  thri-c  liansvcrse  cicascs.  In 
supination,  Ihc  styloid  of  the  ulna  lies  in  the  pUne  of  the  posterior 
surface  while  lite  radial  lies  nearer  the  anterior  plant.  The  radial 
slytoid  can  be  best  felt  in  the  deprf«.ion  al  the  hase  of  the  thumb, 
between  the  long  and  fthort  extensior  tendons.     The  two  wrists 


Fiii.  1)1-— !»(«»*  CtiOtt'  Inctwni 
Inpadoil  Intliue  of  la»ti  and  at  ndiui 
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<ihout(l  be  compared  point  for  point.  In  the  s.):iagra|)h  the  epiphyseal 
lines  arc  distinct  up  to  twenty  years  of  age. 

A  variety  ol  fractures  may  occur  in  the  lon-er  end  of  the  radius 
but  by  far  Ihc  most  frequent  and  most  important  is  that  produced 
by  falls  upon  the  outstretched  palm.  The  direction  of  the  force  is 
such  that  the  hand  is  shoved  against  the  end  of  the  radius,  carrying 
it  backward  at  the  same  lime.  .^*  a  result  Ihe  lower  end  of  the 
radius  is  driven  into  the  shaft,  shoved  Imckward  and  rotated  toward 
the  ulna  (Figs.  170,  171). 

Colics'  fracture  is  one  of  the  most  easily  recognized;  prodiidtig 


COLIES    FRACTURE 
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the  characteristic  hump — the  silver  fork  deformity  (Fig.  172).  But 
it  is  by  no  means  seldom  that  fracture  occurs  without  deformity. 
In  addition  to  the  injury  lo  ihe  bone,  the  inlcr-arlicular  fibrocartilagc 
may  be  torn  loose  from  both  its  attachments,  the  radio-uJiiar  liga- 


Fta.  17»- — CtMt*'  tmftarr.    Silvtf  fork  detormltj-.    {UaulUH.) 

ments  arc  strained  or  ruptured,  and  the  head  of  the  ulna  carried 
forward.  Sometimes  the  tendon  sheaths  are  lacerated  and  blood 
eilravasated  into  the  synovial  sac. 

Diagnosis. — 'Tli-i ermine  the  [msition  of  the  stvloid  proceaaes  of  the 


Pio.  I7J. — RKluttion  ol  CiIIm*  Inmura.  .So«  gni^  niwn  (oteirm  i7.U  ills  io*« 
fra^m^Tit  tit  ihc  niljui.  ir^cijon  ttaA  cauiitEr-trftfliofv  being  mi^c;  bnakii^e  up  Ui« 
tmpaclioo.     (JStuM'r,) 


radius  and  ulna.  If  there  is  a  fracture  the  styloid  of  ihc  radius  h 
pushed  up  lo  a  level  with  that  of  ihe  ulna,  the  wrist  is  broadened. 
The  transverse  lines  on  the  flexor  surface  of  the  wrist  arc  deepened 
and  the  axis  of  the  limb  bent  toward  ihc  radial  side.    l*he  pain  is 
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pronouiic«cl,  mobility  and  crepitus  arc  abscnL  Fain  b  elicited  by 
point  pressure  acro>:(  tbe  radius,  an  ineli  abuvc  (be  tvrisl. 

The  X-ray  is  very  useful  in  diagno^s  of  these  fractures. 

R(ductum  is  often  liitficull,  but  it  is  the  chief  thing  uni]  must  be 
complete,  otherwise  the  result  will  be  a  disappointment,  .\neiihesia 
18  usually  necessary.  Claq)  the  patienl's  hitnd  in  your  own,  palm 
to  palm,  and  with  the  other  hand  grasp  the  wrist  at  the  site  of 
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Pm>  it«> — PluuripUni  molded  MiniiiiiUiafl»iun>ndad4urtii;n.aiibunn  In  Vtit  twn 

fracture.  While  the  a.<t!iistant  makes  counter-traction  you  make 
forcible  traction  on  the  hand,  at  the  same  lime  inclining  it  to  the 
ulnar  side  and  making  pressure  upon  the  fragments.  This  combined 
traction,  pressure  and  ulnar  tie.tion  may  require  force,  but  it  will 
quickly  reduce  the  fracture  (Fig.  173). 

Another  method  consists  in  having  the  assistant  support  the  arm 
extended  and  supinaled  while  you  grasp  Ihe  hand  in  such  manner 
that  your  iwo  thumbs  may  make  strong  pressure  on  the  dorsum  of 
the  wrist. 

The  fragments  grate  as  the  deformity  recedes. 

Flexion  and  adduction  are  the  capital  points  in  this  procedure  and 
these  positions  must  be  maintained  (P'ig.  174).  The  beat  dressing  is 
indicated  in  Fig.  175;  or  a  roller  plaster  dressing  may  be  applied, 
re  '  ^  position  of  the  hand  before  the  plaster  hardens  (Fig. 
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by  keeping  the  joint  irritated  by  increa^ng  lh«  amuunt  of  callua  and 
by  causbg  useless  suiTcring.  Early  miusagc,  if  f^ntle,  is  not  only 
jiermiRsibtc,  but  to  be  recommended  (Amer.  Juur.  Surg.,  July,  1909). 


mACTPRES  OP  CARPUS  ASI)  HAND 
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Fracture*  o!  the  boneR  of  the  carpus  are  not  infrequent,  and  may 
occur  with  fractures  at  the  lower  end  of  the  radius.  The  scaphoid 
U  the  mw*l  frequently  involved,  either  alone  or  with  one  of  the  other 
bones.  The  injury  rcsultfi  most  frequently  from  a  fall  upon  the  hand 
when  It  ts  extended  and  abducted. 

Fracture  will  be  suspected  from  the  pain  and  loss  of  function,  and 
on  examination  the  styloid  proces.*  of  the  radius  is  found  too  close  to 
the  base  of  the  first  metacarpal,  and  the  "tabatiire  anatomique" — 
the  drprc-'wion  at  the  ba'e  of  the  thumb  bclwefii  the  long  and  short 
extensors  of  the  thumb— is  occupied  by  a  hard  body  and  pressure 
there  is  exceedingly  painful.  This  sign  alone  is  diagnostic  of 
fraclure  of  the  scaphoid.  Point  pressure  in  case  of  fracture  elicits 
much  pain.  Often  the  llienar  eminence  is  ccchymoscd.  The  exact 
character  of  the  lesion  can  only  be  determined  by  the  X-ray.  Re- 
duction may  be  accomplished  by  jiutting  the  hand  in  the  ulnar 
flexion  and  making  pressure  on  the  fragments  through  the  palm. 
Uxdsion  may  be  necessary. 

Another  type  of  injury  conasts  of  fracture  of  the  ^eaI)hoid  with 
dislocation  of  the  >>emilunar.  Thi«  iit  due  to  a  fall  upon  the  hand  and 
is  accompanied  by  pain,  swelling  and  loss  of  Rexion  of  the  wrist,  los» 
of  extension  of  tlie  fingers.  The  displaced  semilunar  ma>'  be  felt 
in  the  palmar  surface  and  the  fossa  at  the  i)ase  of  the  thumb  is 
filled  up.    On  the  back  of  the  wrist  tbe  os  magnum  may  be  felt. 

These  cases  untreated  arc  likely  to  terminate  in  andiytosis  of  the 
wrist. 

The  heotmfnt  consists  in  hyperextcnsion  of  the  wrisi  (under 
anesthesia)  with  the  purpose  of  facilitating  the  pressure  into  its 
place  of  the  semilunar.     Subsequently  the  hand  is  (Ie.^ed  in  llexioD. 

In  n^ecled  cases  it  may  be  necessary  lo  resect  the  semilunar  in 
order  to  restore  function. 

Fraclure  of  tlie  meiuarpali  is  to  be  diagnosed  by  swelling,  tender- 
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A  wdl-paddcd  palmar  splint  is  often  all  that  is  necessary,  retain- 
ing ii  l>y  bandages  ur  adhesive 
strips. 

In  many  cases,  however,  the 
matter  is  not  so  simple  and  it 
cannot  be  denied  that  the 
splints  ordinarily  used  arc 
I'dcn  very  iinsaiisfiictury,  for 
they  arc  not  seldom  so  fash- 
ioneil  iis  to  be  inadei|uate  Ui 
maintain  extension,  to  immo- 
bilize pierfwlly,  or  to  correct 
deformity. 
The  first  or  proximal  phalanx  most  (requentiv  sufTeri*  and  the 

fragments  arc  likely  to  bulge 

toward    the  palm,  giving   the 

linger    a    "sway-batkcd"   ap- 
pearance (Fig.  177).    AsMarsee 

has  pointed  out,  this  deformity 

will  not  yield  to  the  ordinary 

splint,  not  indeed  to  any  splint 

which  is  straight  or  hut  .>iljghlly 

cuT\ed. 

The  ajtpliance  recommended 

for  this  condition  and  which  may  be  useful  in  any  fracture  of  the 

digits  con&isls  of  a  strip  of  tin,  rinc,  copper,  or  galvanized  iron, 

14  inches  long  and  iJi  Inches 
wide.  This  is  to  be  folded  i 
irpim  itself  lengthwise  and 
hammered  flat  so  as  to  make 
a  three-ply  strip  three- fourths 
of  an  inch  in  width.  Of  what* 
i;ver  materia!  made,  it  «^houId 
be  just  flexible  enough  to  be 
pahnK  itpici.  (jgfn  readily  by  the  unaided 
fingers.     lIjTOn  one  end  of  the 

strip,  a  piece  of  ihin  leather  or  canvas  4  or  5  inches  long  and  3 


Pic.  ■«■ 


-Pin^r  cplinc  Applied. 


Doml 


Fw.  ttt  — Spiiai  *ppU«d. 

lifurlH.) 


»So 
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may^^^ 


Should  two  or  more  finders  be  broken,  iicveral  strips  may 
uicd  side  by  side,  but  fastvnecl  to  tlit-  same  fiance  of  leather  or 

canvas.  For  two  fingers,  a 
splint  of  double  width  may  be 
fa^hioncd. 

Should  the  thumb  be 
lirolten,  the  splint  may  be 
hratc-d  and  bent  laterally  in 
l>roper  sJiape,  or  an  arm  may 
Ijc  riveted  to  the  ordinary 
-trip. 

If  the  fracture  or  disloca- 
tion is  compound,  especially 
if  attended   with  much  dis- 
pEacemenl  and  difficulty  in  maintaining  reduction,  the   fragment 
should  be  exposed  and  wired,  for  which  one  needs  only  a  smalt 
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Fii^  III;. — Snlnrinc  boar*  of  ADgci, 
l>iiwine  lutufE  Ihiouith  wilh  cfocbet 
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drill  or  awl,  a  fine  steel  crochet-h<xik  and  chromtcized  gut  (Figs. 
i86,  187).    Such  is  the  method  taught  by  Marscc. 

The  after-treat metil  is  of  im|ior1ancc.     The  splint   will  be 
quired  proliably  for  two  weeks  or  longer,  but  in  order  to  previ 
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Kcmcmber  that  the  line  of  the  tibial  crest  prolonged  reaches  the 
second  toe. 

A  routine  method  should  be  practised  in  diagnosis.  Inspection 
reveals  changes  in  position,  deformity  swelling.  Manipulation  de- 
termines mobility,  loss  of  function  and  pain;  palpation  discovers 
changed  relations  in  bony  landmarks  and  displacement  of  fragmenU; 
mensuration,  shortening  and  deformity.  In  every  case  these  details 
of  examination  should  be  carried  out.  Shortening  is  determined  by 
two  lines  of  measurement. 

If  the  injured  limb  is  shorter  than  the  sound,  measuring  from  the 
anterior-superior  spine  to  the  internal  malleolus,  there  is  a  fracture. 
Now  if  the  distance  from  the  top  of  the  trochanter  to  tlie  external 
malleoli  are  compared,  shortening  proves  fracture  of  the  anatomical 
neck. 

Fracture  of  the  neck  is  indicated  also  by  changes  in  the  relation  of 
the  trochanter  to  Nflaton's  line. 

FRACTURE  OF  THE  UPPER  END  OP  THE  FEMUR 

Fractures  of  the  upper  end  of  the  femur  have  been  the  subject  of 
much  discussion,  and  various  forms  of  Ireatmeni  have  been  recom- 
mended for  imagined  clinical  and  anatomical  \-arieties.  At  the 
present  time,  nearly  alt  surgeons  are  of  the  opinion  that  these  le- 
sions may  be  grouped  under  two  heads,  impacted  and  non-impacted. 
Even  this  division  is  not  important  for  diagnosis,  but  only  for 
prognosis,  since  impaction,  provided  it  is  not  broken  up,  oBcrs  the 
conditions  most  favorable  for  Iwny  union  (Fig.  189). 

Although  the  differentia!  diagnosis  is  usually  difficult,  sometimes 
impos.sible,  yet  the  presence  of  a  fracture  of  some  kind  is  usually 
determined  after  a  little  study.  A  severe  contusion  may  indeed  be 
mistaken  for  fracture,  but  ibis  is  not  a  serious  error.  On  the  othet 
hand,  it  is  a  verj-  serious  error  to  mistake  and  treat  a  fracture  about 
the  hip  as  a  contusion.  In  case  of  unrcsolvable  doubt,  treat  the 
injury  as  a  fracture.     The  diagnosis  is  made  from  several  factors: 

(a)  Pain  is  a  symptom  upon  which  one  cannot  greatly  rely.  It  Is 
more  constant  in  impacted  than  non-impacted  fracture  because  of 
Ihe  airompanying  bruises  of  the  soft  parts.  The  pain  is  aggra- 
vated by  pressure  over  the  hip.     Tenderness  and  especially  a  full- 
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(d)  SMorlcning  is  more  frequently  the  accompaniment  of  im- 
puctcti  fracture.  It  is  definitely  determined  by  comparing  with 
the  sound  «(le,  measuring  from  the  anterior-superior  &pine  to 
the  internal  condyle  and  internal  malleolus;  also  by  determining  the 
relation  of  ihe  Iroclianler  lo  Nelaton's  line  (Fig.  i88). 

(e)  Crepitation  is  proof  incontestable  but  rarely  available.  One 
should  make  no  effort  to  cUdl  this  *ymptom,  fearing  to  break  up 
impaction,  which  is  an  accident  much  to  be  deplored,  according  to 
the  usually  accepled  view. 

Scnn  (Practical  Surgery)  says  upon  this  point  that  it  is  better  to 
be  satisfied  with  the  probable  cvideme  of  fracture.  If  the  surgeon 
in  his  aa^icty  to  obtain  a  perfect  diagnosis  moves  the  limb  freely 
in  all  directions,  he  overcomes  impaction,  rupturing  the  cervical 
ligamcDtfi,  demonstrating  beyond  all  doubt  the  existence  of  the 
fracture  and  at  the  sjime  time  ciTectually  destroying  all  hope  of 
reunion.  As  Senn  suggests,  a  useless  limb  is  certainly  a  high  price 
to  pay  for  a  perfect  diagnosis. 

Age  is  an  iniporlant  f<.-uture  in  differential  diagnosis.  In  the  el- 
derly the  injury  is  more  likely  to  be  intra-cajisular  with  or  with- 
out impaction:  In  ihe  middle  age  extra- capsular,  impacted  frac- 
ture is  the  more  likely;  and  in  the  child  or  adolescent,  separation  of 
the  cplphysi.t  is  much  the  more  frequenL 

Oflcnlimes  the  X-ray  alone  can  determine  the  lines  of  fracture, 
and  again  it  will  often  unexpectedly  reveal  a  fracture  in  the  young 
in  whom  contusion  is  the  favored  diagnosis. 

Tlie  Irtatment  resolves  itself  into  two  lines  of  procedure,  de- 
pending upon  whether  or  not  the  fracture  is  impacted.  In  either 
ca.se  the  treatment  should  be  modified  by  the  age  and  constitution  of 
the  patii^nt.  Confinement  on  the  back  may  be  fatal  in  the  aged, 
and  it  is  imperative  in  such  cases  lo  give  tlie  patient  more  freedom. 
This  imperfect  immobilization  may  eventually  result  in  an  imperfect 
union,  but  one  must  be  consoled  by  the  reflection  that  a  fatal  attack 
of  h>'postatic  pneumonia  may  have  been  prevented.  In  ihe  case 
of  llie  aged,  therefore,  the  main  object  is  to  get  the  patient  on  his  feet 
as  soon  as  possible.  For  the  first  week  the  limb  should  be  fixed 
with  sand-bags  and  mas&agcd  iLaily.     After  that  a  plaster  spica  ex- 
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of  the  outer  fragment  toward  that  of  llie  inner;  tliat  it  relaxes  iJie 
muscles  tlial  produce  dUlorlion  by  tiieir  Uacliou:  that  it  apposes 
ihe  trochanter  to  the  &tdc  of  the  pelvis  ami  thus  checks  upward 
diiiplaccraenL.  Repair  in  lliesc  fractures  is  slow  and  can  hardly  be 
completed  within  a  year;  thus  prolonged  afler-trealment  in  nec- 
essary to  restoration  of  function  (J.  A,  M,  A.,  Feb.  lo,  iQOg). 


Pj^  iflo. — NulL-liat>Mtr4  tnctutt  of  thit  anjilDiiijcAl  hfcIe  mt  Ihc  femur;  tit  i:ajl«A 


If  the  c&se  is  one  of  non-impacliot  (Fig-  190)  with  much  shortciUDg 
and  the  condition  of  the  patient  wilt  admit  Senn  advises  reduction 
followed  by  prolonged  immobilization  in  plaster  extending  from  the 
waist  to  the  toes  and  which  is  fenestrated  over  the  trochanter  for  the 
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purpose  of  applylDg  lalcral  pressure.  The  lalt^ral  pressure  he  regards 
ait  casenlial  to  good  uninii.  But  the  plaster  ca^l  U  difficult  to  apply. 
It  U  necessary  that  ihi-rc  be  some  sort  of  jjelvis  support  and  strong 
traction  must  be  continued  until  the  plaster  is  hard. 

The  limb  and  trunk  arc  encased  in  glased  cotton  or  what  is  much 
better  drawers  of  stockinet.  Three  layers  of  plaster  roller  arc 
run  OD  from  the  thorax  to  the  toes.  The  plaster  spHnl  is  then 
molded  to  the  outer  side  of  I  he  limb,  pelvis,  and  trunk,  and  fresh 
layers  of  the  roller  applied.  The  plaster  is  molded  very  carefully 
to  (he  bony  poinU  as  by  thi»  mean.^  the  dres-sing  secures  an  elTective 
grip.  The  plaster  splint  consists  of  ten  or  twelve  layers  of  crino- 
line, cut  ill  two  seclioii?!,  the  first  extends  from  the  thorax  Aowa  to 
the  toes  along  the  outer  side  and  cut  to  a  pattern  which  covers  haU 
the  limb,  the  second  e<ecliuii  is  wide  enough  to  extend  from  the 
trochanter  to  the  level  of  the  cnsiform  and  long  enough  to  reach 
two-thirds  about  the  body.  It  is  fastened  to  the  lirst  section  in 
the  manner  of  a  cross. 


PBACTURF    OK    Tlii~.  SlIAFT   OF   THK    FF.MUR 

In  this  fracture  the  lower  fragment  is  nearly  always  di.>t{ilaced 
forward  and  backwanl.  If  the  fracture  has  been  produced  by  di- 
rect force,  it  may  be  transverse,  but  this  is  the  exception.  The 
diagnosis  is  simple:  nliorU-uing,  evcrston,  loss  of  function. 

Manipulation  is  unnccessar>'  and  decidedly  to  be  avoided,  not 
(miy  that  the  pattern  may  be  spared  ihe  pain,  but  also  that  the 
trauma  may  not  be  aggravated,  the  periosteum  torn,  the  nuij^cles 
bruised,  the  vessel*  injured. 

}ieiltt^ticn.--Thi&  must  not  be  begun  tilt  all  ihc  dressings  are 
(|uite  ready.  C^neral  anesthesia.  One  a»^istanl  grasps  the  thigh 
with  both  hands  near  the  pelvb;  ihc  other  assistant,  the  foot  and 
lower  Ihird  of  the  leg.  As  they  make  traclion  and  counter-trac- 
tion the  surgeon  manipulates  the  fragments.  The  traction  must 
be  prolonged  as  these  strong  muscles  relax  only  gradually. 

When  the  fracture  is  quite  oblique  and  the  pointed  extremities 
arc  caught  in  the  soft  parts,  a  tittle  patience  will  be  required  to  free 
the  fragments.  To  effect  this,  slight  rotation  and  oscillation  must 
be  added  to  exten&ion  and  abduction. 


FRACTURES  OF  TlIF,  EXTREWTIKS 

H«w  will  one  know  Ihat  rcduciion  U  complete? 

(i)  These  points  must  cxattly  torrespimil  when  the  two  limhs  i 
placed  wdc  by  side:  the  upper  border  of  the  two  patcllx,  the  lower 
Irorder  of  the  (wo  internal  malleoli,  llit-  Iwn  9ol«. 

(a)  The  limbs  must  be  the  same  iengih  by  measurement  from 
the  anterior-superior  Jlica  si>inc  to  the  inner  malleolus. 

(j)  The  line  dropped  from  the  iliac  spine  to  Ihc  malleolus  must 
touch  ilio  inner  border  of  the  patella*. 

Dressins.^Many  forms  of  splints  are  described;  many  of  them 
complex;  all  effecltve  in  some  degree.  Whaiever  ihe  form  employed, 
the  limb  must  be  frequently  measured  and  the  patient's  fjeneral  con- 
dition kqjl  under  close  watch.  Scudder  highly  recommends  a 
modi6cd  Buck's  extension.  Many  arc  more  successful  with  the 
piaster  c^»l. 

Lejar  recommends,  as  the  simplest  in  emergency  practice,  Uie 
drcsxing  of  Tillaux.  From  a  roll  of  adhesive  plaster  are  cut  eight  or 
nine  strips  i|i  inches  wide,  and  long  enough  to  extend  from  the 
level  of  fracture  down  the  side  of  the  limb,  over  the  sole  of  the 
foot  after  the  manner  of  a  stirrup,  and  up  the  opposite  adc  of  the 
leg  to  liie  level  of  the  fracture. 

Begin  by  applying  one  of  the  strips  in  the  direction  indicated. 
Next  slip  a  strip  transversely  under  the  thijih,  another  under  the  calf, 
and  a  third  under  the  ankle,  and  make  one  circular  turn  of  each. 
Next  apply  a  second  longitudinal  strip  slightly  overlapping  the  first, 
follow  with  another  turn  of  each  circular  strip,  and  so  on.  tn  this 
manner  the  strips  are  given  a  llrm  attachment. 

Every  point  of  contact  of  the  adhesive  must  be  perfectly  smooth. 
Every  longitudinal  strip  must  cttend  the  same  distance  as  its  fellows 
below  the  sole  in  order  that  the  extension  weigh!  shall  make  uniform 
tnicUon  on  all  tJie  components  of  the  stirrup. 

A  cord  is  fastened  to  the  stirrup,  passed  through  a  pulley  at  the 
foot  of  the  t)cd  and  a  weight  of  5  or  to  pounds  attached.  If  & 
pulley  is  not  obtainable,  a  hole  can  be  cut  in  the  foot  of  the  bi-d  if  It 
is  wooden;  or  the  cord  may  work  over  broom  handle  attached  to  an 
iron  bedstead.  The  weight  must  be  increased  in  the  case  of  the 
muscular  or  in  the  case  of  a  vcr>-  oblique  ftaciure. 

\  cau^ilUllustrate  the  difHcullies  which  may  attend  reduction  in 
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the-ie  cases  of  (racturc  of  middit;  of  the  shaft.  A  young  man  cau);lit 
and  cnishwl  umler  a  faliiiig  load  of  li-legra|)Ii  jmlts  was  broughl  to  the 
City  Hospital  in  lull  shock.  Ii  scarcely  seemed  possible  for  him  to 
survive.  It  seemed  ccrlain  that  he  must  have  had  grave  internal 
injurie>  though  there  was  no  direct  evidence  to  that  effect.  The 
^ock  gradually  i^uhsiikil  arid  no  further  evidence  ol  visceial  compli- 


if  Ihr  If  Tnijr, 


catimi  arLung,  altenlion  was  directed  to  his  fractured  femur,  which 
was  hrokcn  ahout  the  middle.  EfforU  at  reduclicTi  were  painless 
but  wholly  ineffectual  in  securing  a  couplalion.  Continuous  eiten- 
son  wasa|>plied  but  after  two  days  an  X-ray  examination  sliowed  the 
(ragment-t  still  separated  and  overlapping. 

Later  an  ©[wn  operation  found  the  broken  ends  interlocked  with 
muscular  tissue.  With  some  effort  they  were  freed.  coii])tcd  and 
plated.  Some  sup]>uTalion  delayed  repair,  but  he  finally  recovered 
with  a  goo<lliml>. 
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These  derive  thdr  importance  from  the  frequency  with  which 
the  fragments  involve  the  knee-joint  or  the  structures  in  the  popliteal 
space,  and  from  the  difficulty  of  maintaining  coaptation.  Both 
these  characteristics  (IcpcDcl  upon  tlie  oblifjuity  of  tlie  fracture  which 
usually  extends  from  behind  downward  and  forward  (Fig.  lyi). 
The  complications  must  be  treated  on  general  principles. 

The  fixation  may  be  any  of  the  means  just  described  for  frac- 
tures of  the  shaft.  In  this  case  as  in  any  very  oblique  fracture, 
flexion  of  knee  and  hip  seem  specially  indicated. 


Plo.  loi, — Hodiisn  iplial  Toe  fractund  tbigh.    (Jtfoiillia.) 

Hennequin's  apparatus  secures  an  ef!icieiit  extension,  combined 
with  Action  of  the  hip  and  knee  ami  permits  the  patient  to  sit  up. 
Downey,  of  Gainesville,  Ga.,  has  thought  out  a  device  which  involves 
the  same  principles  as  the  Hennequiii  apparatus  but  Is  simpler  ia 
application.  As  Downey  remarks  (American  Jotu*.  Surg.,  Marcll, 
1915)  the  dressing  aims  to  secure  at  once  the  posiliott  of  the  Esmarcb, 
Smith,  Hodgen  (Fig.  193],  or  Cabot  apparatus;  the  extension  of  the 
Buck  upjuratusi  the  fixation  of  plaster  of  Paris.  This  is  accom- 
plished by  means  of  a  double  angular  plaster-of-Paris  splint. 


The  mode  of  application  (briefly)  is  this:  Secure  counter-traction 
by  »  iKtdded  sht«l  i>a**eil  between  the  legs  and  brought  well  up 
ag^nst  the  perineum;  traction,  by  grasping  the  leg  above  the  ankle 
with  one  hand,  under  the  knee  with  the  other.  A  pliister  cast  is 
applied  from  the  toes  to  just  above  the  knee,  which  is  well  Rexed. 
Now  secure  coaptation. 

Next  apply  the  second  seclion  of  the  cast,  beginning  at  tlie  upper 
border  of  ihc  first  and  currying  the  roller  in  the  ordinary  manner 
up  to  tbe  ensiform,  all  the  while  mainl^ining  the  traction  with  hip 
well  flexed.  Strengthen  the  outer  side  of  the  cast  at  the  hip-joint 
by  up-an<I-down  folds  of  ihe  roller  or  by  metal  splints.  Split  the 
splint  if  constriction  is  feared. 


APTKR-TRKATMF..VT  np  pRACTORK  OF  THE  FEWUR 

Whatever  the  form  of  treatment,  union  will  scarcely  ever  occur 
short  of  six  or  seven  weeks.  Whether  union  has  occurred  or  not 
can  be  determined  by  manipulation  of  the  fragments,  and  if  they 
are  well  fixed  Ihc  patient  should  be  encouraged  to  use  his  crutches, 
but  he  should  not  be  permitted  to  bear  his  weight  on  the  injured  leg 
short  of  three  months.  .\nd  even  then  only  if  he  can  lift  his  leg 
without  pain,  if  the  callus  is  rounded,  and  of  moderate  volume,  and 
if  pressure  does  not  produce  pain. 

Attention  should  be  given  Ihe  selection  of  the  crutches  which 
should  just  reach  to  the  a.xilla  and  the  cross  piece  for  the  hand  should 
not  be  loo  low  lest  undue  pressure  fall  on  the  musculo-spiral  nerve. 
The  edema,  usually  moderale,  disappears  with  increased  use  and 
likewise  the  muscular  atrophy. 

The  knee,  nearly  always  stiffened,  gradually  regains  its  move- 
ments. Shortening  in  some  degree  is  inevitable  but  in  a  general  way 
it  may  be  said  that  in  the  course  of  time  Ihe  functional  cure  is 
complete. 

FRACTURES  OF  TOE  FEMDR  IN  CHILDREK 

Fractures  of  the  shaft  present  nothing  special  In  the  matter  of 
diagnosis. 

The  treatment  of  choice  is  the  plaster  spica  much  more  easily 
applied  than  in  the  case  of  adults.     It  must  be  molded  carefully  and 
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special  prccBUlions  must  be  takcD  to  strenitthcn  the  cast  in  the 
region  of  Uie  groin. 

The  cast  may  be  left  off  after  a  month.  In  the  case  of  the  luw- 
born  the  best  Irealmenl  is  by  vcrticul  extension.  In  this  |K>rlion  the 
infant  can  be  easily  kept  dean  which  is  the  most  important  pari  of 
the  trealment.  The  fracluri-  in  the  grcal  majority  of  cases  involves 
the  upper  third  and  requires  much  more  force  to  effect  a  reduction 
than  might  be  c\|>ectcd. 

The  vertical  extension  is  accomplished  by  applyinj;  adlic^ve  plaster 
to  bolh  limW  in  such  manner  as  (o  makf  a  fimall  stirrup  for  either 
foot  to  which  cords  arc  attached  and  [ia«cd  through  pulleys  and 
fastened  to  the  cross  bar  over  the  l>ed.  A  weight  sufficient  to  keep 
the  legs  straight  in  the  vertical  |>osiiion  is  applied. 

A  very  lighl  plasti-r  roller  incases  the  injured  limb  and  which 
need  not  be  changed  till  union  is  fairly  firm  which  will  usually  be 
within  two  weeks  (Fig,  193). 

Judel  particularly  recommends,  in  the'«  ca.sc»,  treatment  in  the 
horizontal  position  without  extension,  using  tor  fixation  a  gutta- 
percha >|ilinl.  The  splint  is  cut  out  of  a  sheet  of  gutta-percha  at 
least  6  mm.  thick  the  upptr  part  wide  enough  to  encircle  two-thirds 
of  the  trunk  from  the  nates  to  the  lower  ribs. 

The  lower  portion  is  as  long  as  the  limb  and  so 
tapered  as  to  cover  Iwo-thirds  of  the  circumference 
of  the  entire  hmb  forming  in  other  words  a  posterior 
splint. 

This  gutta-percha  splint  is  next  soaked  in  hot 
water  and  when  .-mft  is  molded  to  fit  the  trunk  and 
thigh  and  leg  posteriorly,  next  dipped  in  cold  water 
and  when  hardeiR'd  i^  lined  with  absorbent  cotton 
and,  when  the  fracture  is  reduced,  this  sj>lint  is  ap- 
plied and  held  on  with  a  roller  bandage.  \  splint 
similarly  molded  to  the  anterior  part  of  thigh  may 
be  added.  This  dressing  may  be  remtived  every  day 
when  the  infant  has  his  bath,  taking  care  to  support 
the  limb  in  the  interval. 
Separation  oj  Ihe  epiphysis  oi  the  lower  end  of  the  femur  is  anolber 
injury  which  must  not  be  forgotten  (Fig.  194).  ^ 
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.  youlh  ot  sixteen  was  brought  to  the  Cit)'  HiJS]>ital  Utr  ait  anipu- 
ition  of  the  thigli.  He  hud  a  grttttly  Kwollcn  and  painful  knee,  of 
long  (lurution  and  upon  which  a  grtal  variety  of  treatment  had  \>tea 
applied  on  various  hypotheses.    A  careful  manual  and  X-ray  «c- 


PlQ.  Hit.^^I»r»''f"  of  epiphyiii  of  Ifwtr  tflil  of  (ciiiuri  below  »  thown  lh« 
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immation  developed  the  presence  of  a  bony  mass  projecting  into 
|ithc  popliteal  spiuc  from  ihe  inner  side  of  the  knee  and  the  i>atclla 
upon  the  outer  aspect  of  the  limb. 
The  conditions  manifestly  insured  u  |>cnnanently  useless  limb. 
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There  was  a  historj-  of  a  fall  from  a  bicycle  with  injury  to  the  kr 
supposed  lo  be  a  bruise.  Ncvtrlhclcss  he  had  never  born  his  wcig 
on  the  limb  from  that  time. 

A  <liagno$ts  of  separation  and  displacement  <if  the  epiphysis 
was  made  and  operation  advised.  A  semilunar  incision  below 
the  patella,  followed  by  section  of  its  tendon,  exposed  the  joint  and 
revealed  the  epiphysis  united  lo  tJie  shaft  in  a  distorted  position. 
The  spongy  tissue  was  easily  divided,  the  fibrous  connections 
loosened,  the  raw  surfaces  of  bone  trimmed  and  the  condylar  end 
brought  back  into  something  like  its  normal  position,  and  wired. 

The  patella  wa.s  with  some  difficulty  shifted  into  its  proper  groove 
and  the  tendon  reunited.  The  limb  was  fixed  In  plaster  »iid  after 
three  weeks  passive  motion  was  begun.  Now  six  months  after  the 
operation  the  outlines  of  the  knee  arc  practically  normal,  there  is 
slight  motion  and  the  jialient  walks  easily  with  only  the  help  of  a 
cane. 

Usually  the  condyles  are  displaced  forward  and  laterally  and  the 
shaft  projects  toward  the  popliteal  space.  The  change  In  the 
landmarks,  the  great  swelling  about  the  joint,  the  deviation  in  the 
axis  of  the  limb  is  sufficient  for  a  diagnosis.  The  treatment  consists 
in  replacement  by  strong  traction  with  manipiilalton  of  the  fragments 
under  anesthesia,  followed  by  fixation  in  plaster. 

Sometimes  forced  flexion  as  in  the  case  of  the  elbow  will  succeed 
and  after  two  weeks  extension  must  be  begun. 

Finally  a  few  cases  will  resist  reduction  and  will  require  immediate 
operation, 

PRACniRE  OF  THE  PATEIXA 

Fractures  of  the  patella  arc  comparable  with  those  of  the  ole- 
cranon. They  may  be  transverse,  such  arc  usually  fractures  result- 
ing from  indirect  force;  or  they  may  be  vertical,  or  oblique,  or 
multiple  (Figs.  195,  196). 

There  are  two  obstacles  to  osseous  reunion:  the  action  of  the 
quadriceps  extensor  and  the  intervention  of  the  patellar  fascias,  pre- 
venting exact  coaptation.  In  spite  of  these  unfavorable  circum.- 
stances,  there  is  generaUy  some  form  of  fibrous  reunion  unless  the 
(ragmcj^^^vcry  widely  separated  (Fig.  197). 
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The  ticalment  of  the  present  lime  is  by  one  of  two  methods — mas* 
sage  or  suture,     li  the  fracture  is  transverse,  wilh  %Try  little  sqiara- 
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lion,  and  the  conditions  are  not  favorable  for  an  aseptic  operation, 
massage  may  be  expected  lu  give  a  good  functional  result     If  the 
separation  is  considerable,  niasaage 
will  still  give  a  belter  result  than 
any  splints. 

In  any  case  suturing  is  the  ideal 
form,  although  the  ideal  cannot 
always  be  attained.  Again,  every 
comjjound  fracture  should  be  im- 
mcdiateiy  sutured.  J.  11.  I-ord, 
whose  experience  with  these  frac- 
tures has  \tten  large,  describes  his 
method  of  procedure  in  or<linary 
fracture  (Ind.  Medical  Jour.,  July, 
1907}. 

In  the  twn-operalive  cases  he  be- 
gins by  elevating  the  limb  for  »c\'- 
eral  days  to  relax  the  quadriceps. 
If  there  is  eSusion  he  bandages 
lightly  with  a  tUnncI  roller,  or  if 
the  hcmarthrosis  is  marked,  a  firm 
conslriclion  is  practised  or  ice-bag* 
applied. 

As  soon  as  the  acute  symptoms 
have  subsided,  which  is  after  three  to  6vc  days,  massage  i*  insti- 
tuted Slid  dail)'  apjiiied.      Begin  with  gentle  conatriciioti  of  lU« 
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joint  with  the  hajids  hy  an  ui)wartl  movemenl,  and  ending  wilh 
more  vigorous  pressure  of  the  sides  of  the:  patvllii  and  the  joint.  In 
Uie  intervals  the  limb  tihoutd  lit:  maintained  on  a  posterior  spItnL 
After  from  four  to  si.v  weeks  of  this  tre&tmeut,  he  immobilizes  the 
joint  in  a  plaster  cast,  preferably  for  two  weeks  more,  and  aubae- 
quently,  he  recommends  a  morning  and  evening  massage  and 
flannel  bandaging  until  the  functions  are  jiractically  restored. 


Flc  IBt- — Sutun  of  intaJla.     Mdhod  of  dfilliai  and  luusliia  sututH.     (t^fciy.) 


The  operative  treatment  is  not  simple,  yet  by  no  means  beyond 
the  skill  of  anyone  who  knows  how  to  secure  asepsis  and  to  apply 
a  bone  suture.  Begin  wilh  a  semilunar  incision,  concave  upward, 
well  below  the  line  of  fracture  and  reaching  to  either  border  of  llie 
patella.  Raise  the  cutaneous  flap  and  e.\pose  the  patella.  The  artic- 
ulation is  carefully  wiped  out  and  freed  of  all  fragments  and  clots. 
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Fixintc  the  up|Mrr  fnit^ent  by  appropriate  forcqw,  two  slighl  in- 
cisions arc  made  in  ihc  periosteum  at  the  points  where  the  drill  is 
expected  to  enter.  Two  tunnels  arc  now  drilled  from  above,  emerg- 
ing on  the  (ace  of  the  fracture  well  out^de  ihe  line  of  the  cartilage. 
The  sutures  are  <irawn  through  these  openings  and  the  process  i» 
repealed  in  the  lower  fragment,  but  greal  (Are  must  be  used  inse- 
curing  a  correspondence  with  the  first  two  drill  holes  or  the  coapta- 
Uoo  will  be  imperfect  (Fig.  198).  By  traction  on  the  sutures  the  frag- 
ments are  brought  together,  and  great  care  is  necessary  to  avoid 
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including  shreds  of  iascia.  The  sutures  are  tied,  twisted  firmly,  and 
pressed  down  upon  the  bone.  The  jjcriosleum  and  fibrous  coverings 
arc  next  sutured  with  catgut  (Fig.  ig^). 

Ford  i)reter»  not  to  wire,  but,  after  approximation,  sutures  the 
lateral  fascia  with  No.  3  forty-day  chromicljtcd  catgut  and  the 
aponeurowft  in  from  with  No.  i.  A  No.  i  forty-day  suture,  18  inches 
long,  is  then  threaded  on  a  sUong,  hall-curved  needle  which  is  en- 
tered into  the  aponeurosis  just  above  and  on  a  line  with  the  outer 
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edge  of  the  p;iU-lla  and  follows  the  upper  border  of  the  pEiU'Ua  to  the 
inner  side  where  k  emerges;  U  re-eiir<TC(]  and  carried  down  the  inner 
side;  again  around  ihc  lower  fragment,  passing  through  the  h'gamen- 
tum  patella  and  emerging  at  its  outer  border.  T)iU  retention  suture 
is  now  tied  tightly  at  this  last  point  of  emergence  (I*'ig-  ico).  The 
skin  wound  is  next  repaired  without  dnunage.  The  limh  is  subse- 
qucnily  immobilized  for  two  weeks  when  massage  is  to  be  begun. 
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Ford  lays  down  these  rules  respecting  Ihe  treatment  of  simple 
transverse  fracture: 

(i)  Operative  treatment  should  never  be  undertaken  except  under 
the  best  conditions  for  maintaining  asepsis. 

(2)  Even  under  aseptic  conditions  not  every  case  should  be  oper- 
ated on,  but  only  those  in  which  the  separation  is  at  least  H 
inch  and  the  "reserve  extension  apparatus"  is  compromised  by 
lateral  tears. 

{3)  Operative  treatment  fulfills  all  the  indications  in  a  degree 
which  the  non-operative  treatment  can  only  partially  achieve. 

(4)  Early  massage  favors  complete  restoration  of  function  and 
Miould  be  used  in  nil  cases. 


fRACIDRES  or  TIBIA  AND  FIBULA 

(s)  In  operative  Ircatm^t  open  arthrolomy  sboulil  he  prucliBc<[. 
(6)  Absorbable  suture  material  applied  only  tu  the  soft  parts  is 
suilicient  in  nearly  every  case. 

FRACTURES  OF  THE  LEG 

Fractures  of  the  leg  present  many  varialionn,  i>ul  the  prognosis 
and  the  dilTicullies  of  treatment  depend  chiefly  upon  whether  the 
fracture  is  transverse  or  oblique.     If  transvene  there  is  usually 
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slight  displacement,  easily  reduced  and  easily  maintained;  if  oblique 
there  may  be  much  displacement  which  is  difficult  to  reduce  and  hold, 
and  often  rciulu  in  much  loss  of  function. 

Transverse  fractures  more  commonly  are  due  to  direct  lorcc  and 
the  lesion  corresponds  to  the  application  of  force.    Oblique  fractures 
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are  mure  conuaoaiy  due  lo  indirect  force  and  the  two  bones  j^vc ' 
at  their  point  of  least  roiistancc.  which  in  tht  auic  o(  ihc  tibia  is  . 
the  junction  of  the  middle  and  lower  third;  in  the  case  of  the  fibula 
in  the  upper  third.     In  general,  displaccmenl  is  alvrayit  favored  if 
lK>th  bones  arc  fractured  (Fig.  201). 

Tke  diagnoiis  of  these  injuries  usually  offers  but  little  difficulty. 
The  deformity,  loss  of  function,  pain  and  crepitus,  and  preternatural 
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mobility  leave  but  little  doubt  cxcqit  when  the  injury  is  at  the  upper 
end,  and  when-  the  joint  may  be  involved  (Fi^.  2oj),  or  when  the 
fibula  alone  is  fractured.  A  useful  lest  for  fracture  of  the  fibula  is 
compression  of  the  two  bones  some  distance  from  the  susiK-ctCd 
site;  the  pain  occurs  not  at  the  point  of  pres.sure  but  at  the  point 
of  fracture. 

If  there  is  great  displacement  of  the  fragments  the  deformity  is 
pronounced,  the  foot  turns  to  the  outside,  the  fragments  may  be 


I 


FBACTDRES  OF  THE  TIBIA 


felt  projecting  under  the  skin  which  soon  becomes  i^eatly  (li&colore<l 
and  often  covered  with  MelK*. 

Reduction-  -Th«  assistant  grasps  th«  leg  al  tlie  knee,  tlie  surgeon 
grasps  the  (ool  with  one  hand  and  the  hcc!  with  the  oiher;  or  two 
assistants  may  make  the  necessary  traction  while  the  surgeon  man- 
ipulates Ihe  (ra){ineni>t. 

What  is  the  test  of  good  coaptation?  The  crest  of  the  tibia  forms 
a  continuous  line  without  projections  or 
depressions.  This  line  prolonged  striken 
the  fir^t  metacarpal  s|)ace.  The  internal 
surface  of  the  tibia  is  smooth  and  uniform. 
With  the  foot  at  a  right  angle,  a  line 
dropped  from  the  anterior-superior  iliac 
spine  to  Ihe  inner  border  of  the  grcal^loc 
louchi-s  the  inner  border  of  ihe  i«tti-tla. 
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The  reduction  ts  by  no  meatis  so  simple  as  it  sccnu  and  even  when 
easily  accomplished  may  be  difficult  to  maintain  while  the  dressing 
is  applied.  A  maneuver  which  often  succeeds  without  ihc  use  of 
groat  force  is  that  which  ts  practiced  in  the  open  operation.  The 
limb  is  flexed  at  the  tine  of  fracture  and  tlie  two  fragments  brought 
into  contact  along  the  line  of  their  lower  borders.  This  allord^  a 
leverage  when  traction  is  applied.  Coincident  with  traction  the 
limb  gradually  straightens  and  the  lower  fragment  adapts  itself  to 
the  upper. 
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Dressing. — This  wUi  vary  somewhat,  dqjcnding  upon  Uie  siluation 
and  tendency  to  displacement.  In  the  simple  case  of  fracture  of  th« 
shaft  of  the  tibia,  following  the  lounsel  of  Stimstm,  it  U  best  to  put 
ihc  palieiu  to  bt-d  with  the  limb  in  a  Voliimann  splint  tor  about  a 
week  until  the  swelling  has  subsided,  and  then  to  aicase  it  in  plaster 
of  Paris.  Immediate  application  of  the  plaster  of  Paris  is  objec- 
tionable because  it  cannot  be  determined  irom  the  first  whether  the 
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swelling  will  increase  or  diminish.  The  two  dressings  may  be  com- 
bined by  applying  a  plaster  splint  from  the  first,  and  this  we  prefer. 
I^jara  describes  the  construction  of  such  a  splint.  He  measures 
from  the  middle  of  the  thigh  down  to  the  heel  and  up  the  sole  to  the 
toes,  and  this  will  be  the  length  of  the  sixteen  layers  of  crinoline  from 
which  the  splint  is  to  be  made.  Take  the  circumference  of  the  thigh, 
the  knee,  iht:  inidille  of  the  leg,  the  ankle,  and  transfer  the  measures 
to  the  crinoline  which  was  cut  wide  enough  in  the  first  place  to  en- 
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circle  the  thigh.  Connect  ihc  ends  of  ihcsc  cro»s  measurements  with 
a  chalk  Itncanr)  in  thismnnnLTonc  forma  a  roiit;h  outline  of  ihclimb, 
and  the  bandage  is  cut  accordingly.  Some  |)rcfcr  to  ap|>ly  liic  mate- 
rial U)  the  sound  timh  and  mark  it  ofT  in  thai  way. 

Opposite  the  ankle  a  notch 
iihould  l>c  cut  in  th<r  dre-'^ing, 
running  toward  the  heel,  that 
the  dressing  may  be  more 
readily  fitted  (Fig.  103).  This 
in  soaked  with  Ht^uid  plaster 
and  applied  while  the  extension 
and  counlcrexlensiun  are  main- 
tained and  the  foot  fixed  at  a 
rtxht  an^le.  Thl.'i  teiision  mii^l 
not  be  relaxed  until  the  plaster 
has  hardened.  The  dressing  is 
completed  by  applying  a  roller 
bandage  (Fig.  204). 

I  While  the  plaster  is  harden- 
ing it  is  necessary  to  lesl  the 
reduction  by  the  measurements 
indicated  aii<l  to  readjust  the 
alignment,  the  assistant  must 
be  warned  not  to  carry  the  fiK)t 
forward  in  making  traction  Ics! 

•  angulation  occur. 
The    plaster    must   be   well 
molded  about  the  knee  and  the 
ankle  in  order  that  shortening 
may  not  recur. 

Oblique  jraciures  (.I'ig.  305),  hard  to  hold,  arc  likely  to  be  near 
the  lower  end.  The  ((uadriceps  extensor  pulls  the  ujipcr  fragment 
forward,  and  the  gastrocnemius  pulls  the  lower  fragment  backward. 
The  special  form  o(  dressing  which  Scuddcr  recommends  for  this 
form  of  fracture  is  made  by  a  combination  of  plaster  and  adhesive 
strips.  The  adhesive  strips  are  applied  as  Indicated  (Fig.  206).  A 
thick  roll  of  sheet  wadding  is  applied  to  the  sole  of  ihc  fool,  &nd  % 
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plaster  bundagc  applied  from  the  toes  to  above  the  knee.  A  buckle 
looking  upwarrl  is  iiKurpi>riUe(i  in  the  plaster  just  above  the  level  of 
the  knee.  A  slit  is  left  in  each  side  at  the  ankle  for  the  lower  exten- 
sion strips  to  €omv  through. 
When  the  plaster  has  hardened, 
the  upper  extension  strips  are 
fasleneil  in  the  buckles  and  the 
lower  cvtcnsion  strips  pulled  out 
through  the  slitH  and  drawn  light 
around  the  foot  piece  after  the 
uiLtl<ling  ai  Uie  >ole  has  been  re- 
moved. The  purpose  of  this 
arrangement  )*  to  maintain  ex- 
tension. 

Whatever  form  of  dressing  is 
used  tlic  limb  must  be  watched 
to  sec  thxit  no  displxcemenl  oc- 
curs. Wliilc  a  «iuplc  fracture 
it?if\Ily  firmly  unites  within  six 
■■■, :  L 1.  ,  those  which  have  been  hard 
to  keep  reduced  will  reiniiin  weak 
much  longer.  As  soon  as  there  is 
sufficient  union  to  prevent  dis- 
placement, tJien  massage  should 
be  begun  and  continued  till  the 
limb's  functions  arc  restored. 

Whether  it  is  uifc  to  leave  off 
the  dre9.aing  is  to  be  determined 
largely  by  the  character  of  the 
callus  which  should  be  fusiform 
and  of  moderate  volume.  The 
pain  on  pressure  and  movement 
must  be  slight  and  of  course  there 
must  be  no  mobility  of  the  fragments. 

Crutches  must  be  used  to  begin  with  and  light,  easily  removable 
splints  must  be  worn. 
Marked  swelliuuBM  Alwa>-s  be  expected  as  soon  as  the  patient 


Pic  joOi^Pia-vicr  tfa..titffi  *i>l]nT;  a, 
A|IpliCBti(in  ut  «/ihr>ivr-;ilniTfr  f-kEcmiuii 
vtript'  ft.  ^^uttr  ban.tjtflr  aUowici^  rxh  t.f 
citeniioa  tliapi.  Note  ivu*  Mi  below 
thi  aolff  to  iLllmT  for  cllaeiit^  tnction  ind 
buckle*  (a  n-liich  the  upper  cKKntion  i) 
■ItMbtiL     (Sintfifir.) 
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FEACTJniES  or  THB  TIBU 


begins  to  get  about  on  cnitthes,  a  condition  which  may  alarm  him 
greatly  but  this  and  the  pain  will  gradually  tiubside  with  increasing 

niuJ^ruUr  ntid  nr'inilrir  rtrllvliv. 


i'lw,  iLjr---i'"r[[.':t  tcaptAiiun  lo^u-'tJ  by  pljilini,  but  itj  thw  cjjs  mmc  fciuits  TrouLd 
pretMtily  b*vo  foUairtd  noaopgotiva  tn»tiD(Bt  dnca  th*  (rMton  WM  HOI  oblique.  If 
Uw  (ractutc  requin*  pliiUng  t\  all  >  lunger  kaJ  imngci  ptilc  llua  ii  ih«ro  ihould  be  used. 

The  muscular  atiophy  and  joint  stilTness  arc  not  the  least  to  be 
considered  of  the  complications  of  convalesencc  and  it  is  to  be 
remembered  they  arc  aggravated  by  prolonged  immobilization.* 

*fot  temarks  on  placing  see  V'ig.  30j;  fracture  u(  the  snlcriuc  tubvroiit/  oi 
Ui«  litua.  Fig-  Tofl;  and  page  107, 
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TIACTUtES  OF  THE   EXTSRUITIKS 


Pott's  FBAcrtntE.— Fracture  of  the  fibula  with  evexwon  and  ab- 
duction ol  lilt-  ankk  has  u  characu-r  ot  its  own.  As  Slimson  rcmiiiks, 
ihc  diagnosis  can  uHualty  be  made  at  a  glance  (Fi^.  3io).  Thr«c 
points  of  (cndemcss  on  prcMurc  arc  coniilant  and  characteristic:  tme 


I 


Fl&i  'ft'  --VlL^liln  'A  Xiii  tul-trcl''  '-<:  anU"r]ijr  IiiWroiily  at  thtf  tibiiH  pnint  &f  inirrtltnl 
of  tbs  ptletifti  liDilon  it  BbC  nn  and  uiiull)'  Jue  to  ittiltirg  the  kflw  mbtif  itiongly  fltMd. 

TImc*  tnay  b*  ctmiidvrAlblv  <li<plJif:em<at  ind  diubjlity  tutl  in  %rjmf  tjuci  il  nimr  b« 
iu«nsuy  V>  wife  th«  rr*«m«al.  Utuallf  Autioa  ol  tlw  «n*n<]od  leg  lot  tbrM  tr(«lM  b 
uifllcitnt  tor  *  tinion. 


in  the  groove  between  the  Ubia  and  external  malleolus;  another  at 
the  base  of  the  intrmal  nialk-dlus;  the  lliird  over  ihc  outer  aspect  of 
the  fibula,  marking  tlic  point  of  fracture.  Marked  ccchymosis 
appears  beneath  the  exltnial  miilleolus  and  sometimes  beneath  the 
internal  (Fig.  3ii).     Immediate  reduction  should  be  the  rule. 


FkACTUKE  or  TH£  JTIBinjl 


Heituciion. — GmHp  Ihr  fool  in  one  hand,  ihc  heel  in  the  other,  and 
while  tfac  leg  is  steadied  by  the  assistant,  draw  the  foot  forward  and 


fi«cMil  aB4  the  lytDptouu  br  ulinbulrJ  lo  *  •pmn  of  ih>  uikt* .  Uul  t wetlmg  nuA  tcDj«niu> 
atovc  ibe  ■nkl*  uMi  nueh  p*ia  on  •••lliint  Bill  live  i\ie  Ie>  the  ■uipii-inn  of  (ractutr 
wtaidi  Uu  X-Miy  irfll  cenArni. 

Tlia  pMUBl  laaii  fcetp  off  ha  l«f*  for  thn*  **cki  mth  th«  l»i  lightly  ipllntcd  with  the 
Toot  in  Bood  lomtiiMi.  maaace.  Tba  neim  Ihc  tr»civfe  U  to  ttie  juinl  tti>  groita  tba 
Uodmar  Id  Aat  loot, 

inward.  If  this  does  not  entirely  succeed,  the  fragments  may  bo 
pressed  into  place.  With  the  foot  At  a  nght  angle  a]>d  the  malleoli 
in   ihcir   normal   relation.^,  the   dressiii);   i&  applied.     This  dress- 


Pli^    Vl<». — i'i/U'<  frJictiiri- 


FRACTUBES  OF  Tini  KXTBEWTIES 


in^,  to  quoit:  Stimson  (urther,  is  pri'fcnibly  a  posterior  and  Uteriil 

|)Iaslcr  splint  although  the 
pliisler  tiisl  may  be  vised. 

The  plaster  ^Hnt  may  be 
made  from  twelve  l«  thir- 
tecD  layers,  cut  from  a 
4<ineh  piaster  roller.  The 
posterior  splint  should  be 
long  enough  to  extend  from 
the  toes  along  the  sole  an<l 
up  the  calf  nearly  to  the 
knee  (Fig.  211).  The  lateral 
one  should  begin  just  in 
front  of  the  external  malle- 
olus, pass  over  the  dorsum  of  the  foot  to  the  inner  side,  under  ihc 
whole  and  up  along  the  outer  side  of 
the  leg  to  the  same  height  as  the  poste- 
rior (Fig.  113).  Thcyare  snugly  molded 
and  bound  to  the  limb  while  still  wel. 
with  a  roller  bandage. 

In  the  meantime,  till  the  plaster  sets, 
the  reduction  must  be  maintained. 

Dupuytren's  splint  is  often  of  great 
.icrvice  In  this  fracture,  especially  as  a 
temporary  dressing.  It  ionM>ls  of  in- 
ternal lateral  splint,  well  padded  over 
the  ankle  and  whicii  c-xtciids  from 
above  the  knee  and  projects  beyond 
the  foot.  It  is  held  in  place  by  a 
bandage  at  the  knee  and  above  the 
ankle.  The  foot  is  then alidmlecl, flexed 
to  a  right  angle  to  the  leg  and  secured 
to  the  splint  by  a  third  bandage  (Fig. 

314). 

These  fracture*  arc  always  serious 
from  a  functional  point  of  view  and  the 
after  treatment  is  of  tlie  ulmost  importance. 


Fui.   JIl.— 'Pijlt's  fEALtUIQ.      .Nut* 


porr's  pRACroHE 
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Flc  *■>. — PotUiiur  i^nl  ippUiHl, 
tSttmtom.i 


■pplild.     I^KnlM.) 


Pto.  ti4. — OupuiUcii'i  (i>liut.     Tcnpiiraiy  icttiiat  'or  Pott't  fnvlsrc. 


l8o  PRACTURKS   or  THE    EXTREMITIES 

Flat  foot  i»  likely  to  occur  _from  too  early  use  not  Icsft  thwi  from 
imperfect  reduction. 

Six  to  iwclxT  weeks  fe  required  for  a  rqwir  sufficient  to  bear  the 
])ali<riil's  wei([ht. 

FRACTURE  OF  THE  FOOT 

Fracture  of  the  <iv(rasa/Hi  may  occur  independent  of  injury  to 
the  other  iioncs  and  may  occur  with  or  without  displacement  of 


Flu.  111. — Fiwluio  of  M  oaUii;  rault  ol  1*11.  Undins  upon  [be  (•*!. 

the  fragments.  The  swelling  of  the  anicic,  the  pain  on  pressure 
on  the  hrel  suggest  the  nature  of  the  injury  but  i>nly  the  X-ray 
can  make  a  definite  diagnosis.     FrActure  of  the  body  usually  calls 
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for  eouelcation  hecause  of  the  non-uiUDri  which  is  the  usual  cvtot 
and  is  accompanied  by  a  persistent  but  low  grade  of  arthritis. 
Fracture  of  the  neck  is  more  favoral>]c  under  proper  treatment 
which  consists  in  prolonged  immobilization  in  forced  extension.  Six 
weeks  at  least  must  elapse  before  any  weight  is  borne.  It  is  essential 
that  this  condition  be  not  mistaken  for  a  sprain. 

Fracture  with  displacement  may  give  rise  to  various  deformities 
but  the  most  common  is  lateral  dislocation  of  the  foot.     Its  inner 


border  is  markedly  curved,  the  outer  malleolus  projcciing  and  the 
dislocated  fragment  palpated  in  front  or  behind  the  joint.  Under 
such  circumstances  an  open  operation  is  indicated  with  the  purpose 
of  replacing  the  fragments  or  performing  a.  partial  or  complete 
aslragalcctomy,  and  in  this  latter  the  operation  will  usually  terminate. 
Fracture  of  the  os  caUh,  due  to  falls,  the  patient  landing  on  his 
feet,  produces  an  impaction  which  flattens  and  widens  the  heel 
and  lowers  the  malleoli.    The  pain,  swelling  and  disability  arc  con- 


I'KACTURKS    OK  TMK    EXTHKMITIES 

sL-int  but  an  accuritle  (liaK«oAi»  can  be  made  only  by  th«  X-niy 
(Fig  315). 

The  prognosis  depends  in  some  degree  u|)on  the  line  of  frarturc, 
but  on  the  wholv  the  outlook  is  bad. 

Prolonged  rest,  ma:^sage,  hot  halhs,  etc.,  may  eventually  overcome 
a  large  part  of  the  lameness  but  under  certain  circumstances  an 
operation  wilh  read ju»t men t  and  suture  of  the  fragments  will  produce 
an  excellent  result. 

Fraclurrs  of  the  bone*  of  the  Ion  require  much  longer  immobiliza- 
tion than  corresponding  fractures  in  the  hand  (Fig.  216).  The  de- 
formity ami  calliif.  formation  may  produce  points  of  pressure  that 
become  serious  impediments.  These  fractures  should  therefore  be 
treated  wilh  circum^tpection. 


CHAPTER   XV 

COMPOUND  FRACTURES 

ll  were  perhaps  Ijettcnit  omc  to  proscrilje  the  aiicicnl  Icrm  "Com- 
pound" as  applied  to  open  fractures;  but  after  all  it  conveys  an  idea 
of  duplication  of  irau mutisms.  And  it  1.*  only  within  a  recent  period 
tbat  a  compound  fracture  did  not  mean  also  an  infected  one. 

Thanks  to  antiM[>sis,  most  open  fractures  at  this  time,  progress 
toward  repair  as  rapidly  as  tlic  dosed. 

But  these  open  fractures  require  a  particular  care,  and  without 
appropriate  treatment,  are  as  prone  to  give  rise  to  dangerous  compli- 
cations as  in  former  times.  The  outcome  in  a  f|;iven  caac  depends 
largely  on  the  first  treatment.  The  indications  are  various,  deter- 
mined by  the  amount  of  fragmrnlalion,  the  degree  of  deslruclinn  of 
the  soft  pans,  the  injury  to  the  blood  vessels  and,  based  upon  these 
factors,  several  clinical  groups  may  be  distingui sited. 

I.  Compound  l-'roilurc.  Small  Skin  Woumi:  no  Injury  to  Blood 
Vesith. — The  firsl  point  to  be  determined  i*  whether  the  skin  lesion 
communicates  with  the  bone  lesion.  Often  a  fragment  of  bone  pro- 
jects; in  other  case^  an  undue  amount  of  tileeding  suggests  perforation 
of  thesiiflparls.  In  any  event,  the  wound  must  not  be  probed  and  if 
there  is  doubt  the  fracture  mu.st  be  regarded  as  open.  The  (real- 
meni  is  .■simple  and  exact.  Cover  the  wound  and  proceed  to  paint  the 
field  with  iodine.  Wail  five  to  len  minutes  for  the  solution  to  ]iene- 
trale  the  skin  and  ihen  proceed  to  sterilize  the  wound  itself,  injecting 
it  with  iodin«r  from  a  meilicine  dropper  and  .subsequently,  if  the  size 
of  Ihe  utK-iiing  pirmits,  wIjk-  it  out  with  a  gauze  swab  saturated  with 
iodine.  A  sterile  dressing  is  applied  and  from  this  point  the  fracture 
is  treated  as  if  it  were  closed,  and  appropriate  iiplinting  employed. 

II.  The  Woiinil  h  Large,  Ihe  Bone  Exposed  ami  Soiled.—ln  this 
case,  umter  general  anesthesia,  the  wound  must  be  freely  enlarged 
and  the  ends  of  the  bont-,  as  well  as  the  soft  parts,  painted  with 
iodine.     If  every  angle  and  comer  of  the  wound  and  Ihc  bone  Ls 

as 
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particularly  and  carefully  cleaned  with  the  solution,  infection  is 
only  remotely  probably.  The  bonesarcto  be  adjusted,  Axed  witha 
bone  clamp  if  ibe  apfXHiiton  is  diffinill  lo  maint;iin.  ihe  muscle  and 
fascia  sutured  without  drainage,  and  ihc  skin  wound  with  drainage. 
Some  form  of  splint  is  a])plie<l  which  will  readily  |)ermil  inspection 
of  the  wound,  and  the  bone  clamps  removed.  The  dressing  must  be 
ample. 

III.  Large  Wound,  much  Crushing  of  the  Soft  Parts,  much  Fng- 
m-nlalioit.— The  principle  nf  antiiiepius  is  the  same  as  in  the 
previous  case,  but  the  disposition  of  the  fragments  presents  a  new 
problem.  It  is  best,  we  think,  to  proceed  in  ihis  wise:  Sterilize 
the  sJcin  and  other  soft  parts  with  iodine,  enlarge  the  wound,  sler- 
ilixe  the  bunc  fragments  with  the  iodine  and  then  douche  the  cavity 
with  hot  normal  solution  until  all  the  clots  and  debris  arc  removed 
and  all  the  iKKin^  rhecked.  Next  priKecd  to  resiore  the  outline  of 
the  bone,  replacing  the  fragments  as  nearly  as  possible  in  their  nor- 
mal relations,  suturing  them  to  the  main  body  of  bone  with  chromic 
gut  or  securing  them  by  l>ands  of  the  same  material,  encircling  the 
shaft. 

These  cases  arc  better  drained  for  the  first  two  or  three  days  after 
which,  if  there  are  no  signs  of  infection,  the  dr.tin  should  be  left  off. 

Formerly,  it  was  the  practice  to  dbcard  the  fragments  of  bone.  If 
infection  can  be  avoided  or  reduced  to  a  minimum  the  fragments 
will  live  and  add  greatly  in  restoring  form  and  function.  Even  if  the 
perioMeum  is  denuded,  the  fragments,  though  declined  to  be  ab- 
sorbed, will  serve  as  scaffolding  for  the  new  bone  cells,  greatly 
promoting  ()st<'ogemTsis. 

IV.  Extensive  Fraf^niailalion.  Kiiensivc  Dcslruftion  of  the  Soft 
Parts.  Obliteration  of  the  Primipal  .irlirifs.—\n  such  cases  it  i»  tbe 
part  of  wisdom  to  amputate.  Occasionally  the  limb  may  be  saved 
but  the  attempt  cxi)o.ies  to  an  infection  that  may  cost  the  |)alienl 
his  life.  The  recovery  of  a  useful  limb  in  these  circumstances  is 
so  rare  as  scarcely  to  justify  assuming  the  septic  risk. 

V.  Infected  Compound  Fraclure.—U  infection  occurs  by  reason  (rf 
no  treatment,  or  unsucces.4ful  treatment,  the  temperature  rises, 
the  limb  swells,  the  pain  augments — in  short,  the  local  and  consti- 
tutional sigrns  and  symptom.^  of  infection  iiu])crvene.    These  must  be 


I 
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The  tiigns  of  the  infeclion  promptly  developed,  Uic  end  of  the  hone 
having  been  covered  with  soil.  The  patient,  a  middle  aged  wonun, 
con&ealed  readily  to  amputation  at  the  shoulder.  The  fiaps  were 
)ef  I  open  and  packed  with  gauze  saturated  with  peroxide.  She  made 
an  unintcmipted  recovery. 

In  the  young  and  healthy  pati«nt  in  the  very  early  stages  of  the ' 
disease  a  more  conservalive  trealmeni  may  sucreed.     Multiple  deep 
incisions,  packing  the  wounds  with  peroxide  gauze  or  injecting  the ' 


Pio,  .■I).— Compound  (tacture  ot  tibin.     fUonUiii.) 

soft  jtarls  above  the  level  of  infeclion  with  the  peroxide.  Finally  the 
danger  of  telantis  h  to  be  emphasized  and  in  every  case  of  compoim<l 
fracture  which  lia*  not  been  treated  from  the  first  in  the  manner 
described,  a  prophylactic  dose  of  antltctanic  serum  should  be 
administered. 


COUPOl-ND    FBACTURK    OF   THE    TIBIA 

These  are  by  far  the  most  fretiucnl  and  require  a  sptcial  attention 
both  that  infection  may  be  avoided  and  that  the  limb's  functions  may 
1)6  preserved.  (Fig.  J17,  ai8)  The  libia  i.'i  so  near  the  surface  and 
the  line  of  fracture  is  so  likely  to  be  oblique,  producing  sharp  points 
of  bone,  and  displacement  is  so  common;  these  facts  explain  the 
frequency  of  open  fractures  of  the  tibia. 

The  antisepsis  tn  these  cases  presents  no  special  feature;  tlic  chid 
problem  is  in  maintaining  coaptation.  If  the  fracture  is  oblique  or 
the  bone  much  spliiuercd,  it  is  best  lo  proceed  in  thi.<  manner;  after 
cl«anBing  both  outside  and  inside  the  wound  with  iodine,  enlarge 
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Usually  there  is  condderablc  oozing  for  the  fii^t  few  hours,  necessi- 
tating fre<(Ui:iit  change  of  dre^-^nji^,  the  best  form  of  which  is  gatuc 
suturnted  wilh  alcohol,  this  co\'ered  with  absorbent  cotton  mud  the 
whole  tirmly  bandaged.  With  a  properly  applied  and  elective  splint 
the  limb  can  be  handled  and  the  dm.*.ingB  changed  with  but  little 
difficulty.  Sgiecial  care  mitst  be  taken  to  prevent  soilinK  of  the 
plaster  splint  since  changing  ihU  short  of  two  weeks  may  result  in 
recurrence  of  some  displacenienl.  Mild  infection  may  occur  hut  is 
easily  managed  on  general  principles.  Our  results  by  this  iruthod 
have  been  excellent. 


COMPOUND  FRACrCRE  ABOtTT  THE  ANKLR  AND   FOOT 

Tractures  of  this  variety  arc  frequent;  always  serious;  and  the 
prognosis  more  or  less  uncertain,  <le|)ending  upon  ihe  degree  of  in- 
fection and  destruction  of  the  soft  parts. 

Suppose  a  fracture  of  the  inner  malk-olus:  the  soft  parts  arc  widely 
separated,  iht-  joint  cavity  exposed,  the  a^lragalus  dislocated.  Such 
an  injury  must  be  as  conservatively  treated  as  an  alidominal  wound. 
Under  no  circumslanccs  must  the  wound  be  explored  wilh  unclean 
fingers  or  withoul  careful  cleansing  of  the  field.  Only  after  al!  the 
preparations  for  ikfinile  treatment  are  made  is  the  wound  to  be  ex- 
amined. I(  transportation  is  necessary,  a  temporary  splint  is  pro- 
vided, but  at  least  do  not  cover  the  wound  with  a  dirty  h.indkerchief. 
If  there  is  much  hemorrhage,  circular  constriction  of  the  leg  about 
the  knee  wilt  temporarily  suffice. 

The  first  dressing  will  determine  the  future  of  the  limb,  perhaps 
even  the  life  or  death  of  the  wounded.  The  whole  foot  and  the  lower 
half  of  the  leg  are  most  carefully  disinfected  and  the  fracture  and 
joint  cavity  swabbed  with  iodine,  enlarging  the  wound  if  necessary 
lo  expose  every  nook  and  corner  in  nrder  to  wipe  out  foreign  bodies, 
splinters  of  bone  and  clots  of  blood.  In  this  case,  merely  chosen  (or 
example,  ihe  destruction  of  tissue  is  usually  slight.  After  the 
deansing,  replace  the  parts,  leave  one  or  two  drains  in  the  partly 
sutured  wound,  bandage  ami)ly  and  |»lace  tlie  limb  at  rest. 

The  situation  is  less  simple  where  there  is  much  destruction  of 
ti:ssue,  as  in  the  case  where  the  ankle  is  crushed. 


CCUtPOUND   PKACTUBE  OF  ANKLE 
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B«gin  with  hot  irrlgation.'i  of  normal  salt  solution.  Do  not  fear  to 
enlarge  the  wound  freely.  It  is  of  great  inijiortance  Uiat  one  l>c  aide 
to  determine  definitely  the  conditions  in  the  wound  and  to  sec  what 
he  b  doing. 

You  may  find  large  fragments  deformed  and  overlapping.  Try 
to  replace  them  and  often  you  will  be  thus  enabled  to  restore  the 
contour  of  the  joint.  To  retain  these  fragments,  wiring  or  nailing 
the  fragments  will  often  be  an  almost  indispensable  aid. 

Anolhrr  c-axe:  The  epiphyses  arc  rerluced  to  fragments  of  vfirious 
sires  and  forms.  In  irrigating,  they  flow  away  with  the  solution,  so 
loosened  arc  ihcy.    The  rest  hang  by  a  mere  shred. 

Reposition  is  here  useless.  The  wreck  is  too  great.  You  must 
proceed  to  do  an  alypifol  resection.  Do  your  best  to  spare  the  mal- 
leoli or  at  least  two  processes  which  will  serve  to  prevent  lateral  dis- 
location when  the  joint  is  healed. 

.^fler  this  operation  insert  two  drainage-tubes,  one  on  either  side; 
and  if  there  is  considerable  oozing,  add  an  aseptic  tamponade. 

The  prognous  is  worse  if  infection  has  dneioped  and  there  is  fever, 
redness,  and  swelling  in  the  limb.  Amputation  will  be  the  measure 
of  last  rc»ort  and  yet  do  not  amputate  until  free  opening  has  again 
been  tried.  Irrigate  with  peroxide,  i'hc  removal  of  dead  bone, 
etc.,  is  followed  by  deep  drainage  but  this  must  be  done  without 
delay.  It  is  not  union,  or  consolidation,  or  function  of  the  limb 
which  is  the  chief  concern.  It  is  infection  against  which  all  the  forces 
of  antisepsis  are  marshalled. 

Osteomyelitis  is  the  contitigency  feared.  In  such  a  case,  do  not 
employ  a  t>'pical  amputation  or  resection,  but  an  atypical  one,  re- 
moving only  such  tissues  as  must  be  removed,  and  later  when  the  in- 
fection has  disappeared,  the  necessary  operations  may  be  done.  For 
additional  remarks  on  treatment  of  compound  fractures  sec  Gunshot 
t'taciuT€s  (page  155). 
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CHAPTER  X\'r 


FRACTURE  OF  THE  CLAVICLE,  SCAPULA,  RIBS, 
SPINE,  PELVIS 

Fractures  oi  the  clavicle  formerly  occurred  more  frequently  than 
any  other,  but  are  not  now  50  (rcguent.  One-half  of  the  cases*  are 
in  children.  The  break  very  much  more  often  occurs  in  the  middle 
third,  occasionally  in  llie  outer  Ihird,  but  rarely  in  the  inner  Uiird. 
In  the  middle  third,  the  inner  fragment  overrides  the  outer,  the  re- 
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suit  of  the  action  of  the  stcmo-clddo-mastoid  and  the  muscles  that 
pass  from  the  thorax  to  the  humerus,  and  the  weight  of  the  shoulder 
(Fig.  J19). 

The  patient  leum  his  hc»d  toward  the  injured  side  and  supports 
the  elbow,  the  position  of  greatest  comfort.  The  nature  of  the 
accident,  the  pain,  deformity,  crepitus,  and  mobility  determine  the 
diagnosis. 

Reduction. — Seat  the  patient  on  a  low  stool;  direct  the  assistant 
to  stand  behind  atid  to  grasp  the  patient's  shoulders,  steadying  the 
sound  one  with  one  hand  and  lifting  the  injured  one  upward,  back- 
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ward,  and  outKard.  At  the  same  tioie  the  operator  stands  in  front, 
helping  move  the  shoulder;  and,  by  prcssuic  and  manipulation  of 
the  clavicle  between  finger  and  tliuinb,  molds  the  broken  ends  into 
place. 

The  reduction  is  complete  when  the  injured  shoulder  is  as  lung 
as  the  sound  one,  measuring  each  from  the  Btcmo-clavicular  joint 
to  the  tip  of  tJie  acromion,  landmarks  which  can  always  be  defined. 
Feel  along  the  injured  clavicle  for  any  irregularities.  Apply  the 
dressing,     (i)  If  the  patient  is  to  be  kept  in  bed  for  other  reasons 
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than  the  daviciUar  fracture,  it  will  be  sufficient  to  keep  him  on  his 
back  with  a  small  pillow  between  his  shoulder.i  and  with  the  hand 
lifted  to  the  chest, 

(3)  Any  bandage  or  dressing  which  draws  the  -slioulder  upward, 
outward,  and  backward,  and  holds  it  in  that  position  will  serve.  Of 
the  dressings,  a  number  are  especially  recommended,  among  them, 
the  Velpcau  ty]»e  of  bandage  (Fig.  310).  They  need  to  be  applied 
tor  three  or  four  weeks. 

In  ordinary  practice,  the  Sayre's  dressing  is  excellent.  Tlic  es- 
sentials are  two  adhesive  strips  3  inches  wide  and  long  enough 
to  go  once  and  a  half  about  the  body,  absorbent  cotton,  roller  ban 
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ages,  Be^in  by  fixing  the  end  of  one  adhesive  strip  loosely  about  the 
injured  arm  just  below  the  urmpit.  The  loo»c  i-iid  rarrifd  iimund 
the  body  will  pasa.  over  the  lower  ends  of  the  scapula.  Before  corn* 
picting  the  turn  about  the  body,  place  layers  of  cotton  wherever  the 
cutaneous  surfaces  are  to  lie  in  contact.  The  turn  of  the  a<ihesive 
strip  about  the  body  is  completed.  1'his  holds  the  shoulder  in  the 
backward  and  outward  |>osilion  (Fig.  214).  The  hand  is  drawn 
across  the  chest  toward  the  sound  shnuldi-r  and  the  sceimd  adhesive- 
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Strip  is  applied.  I'ix  one  end  over  the  sound  shoulder  and  pasait 
across  the  back  to  the  elbow  (Fig,  2J2),  It  covers  the  jwint  of  the 
elbow  and  follows  the  arm  across  the  chest  to  the  starting-point 
(Fig,  33s)-  It  '*^  designed  to  lift  the  shoulder  upward.  .\  few  turns 
of  roller  bandage  around  the  chest  lend  a<lditional  support  and  com- 
plete the  dressing, 

Romer  describes  a  method  of  dressing  with  adhesive  strips  whidi 
docs  not  require  the  arm  to  be  fixed  to  the  side  (Lancet,  London, 
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March  31,  iqoq).  Three  strips  of  Z.  0.  plaster,  each  an  inch  and 
a  half  in  n-idth,  should  be  applied  from  a  point  immediately  above 
the  nipple,  pasiung  over  the  clavicle  to  a  point  below  the  angle  of  the 
scapula.  The  middle  strip  ^Imuld  cover  the  site  of  the  fractureand 
should  be  first  applied,  the  lateral  ones  overiappinx  it-  The  strips 
should  be  firmly  ap)>li(;<l  while  the  fragments  are  kept  in  appoisition. 
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The  scapula  may  be  steadied  by  a  strip  crosang  its  lower  angle  lat- 
erally.    The  arm  is  to  lie  carried  in  a  ^UnR. 

Mayor's  tlins  scr\cs  an  cxceUcnt  purpose  here  as  well  as  in  certain 
injuries  to  the  arm.     Il  i»  a]iplie<l  in  this  manner: 

Take  a  square  of  strong,  unbleached  muslin,  or  similar  material, 
large  enough  to  ruach  easily  about  the  body;  fold  it  into  a  triangle. 
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I1ie  elbow  Itavini;  l>eeii  flexed  to  an  acute  an^le  and  the  band  carried 
toward  thv  sound  shoulder,  the  biindage  is  carried  across  the  flmed 
arm  and  around  the  chest,  its  upper  tcvcl  bcinK  jufit  below  the  level 
of  thv  axilla  (Fig.  334).  The  two  p<Mnts  arc  fastened  behind  with 
a  safety-pin  or  tied. 

Now  turn  the  third  point  of  the  triangle  upward  between  the 
flexed  arm  and  the  body,  and  carry  it  up  over  the  shoulder  o#  the 
injuicd  side  (Fig.  115).  Mold  the  bandage  well,  to  that  it  fits  and 
sapporu  the  forearm  snugly.  The  dresang  is  completed  by  bands 
cro&ung  over  llie  shoulders  and  connecting  the  anterior  and  posterior 
parts  of  the  bandage  after  the  manner  of  suspenders  (Fig.  326). 
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FRACTURE  OF  THE  SCAPULA 

These  fractures  are  comparatively  rare,  about  i  per  cent. 

fractures.  1 

The  body,  the  spine,  the  acromion  process,  the  coracoid  prooett 

^^  ^^       may  be  involved  and  the  fracture 

J^^^.  /!3f^^9W      '^  usually  due  to  direct  violence. 

The  X-ray  will  oflen  be  neces- 
sary to  locate  the  lesion  definitely 
although  the  \mn,  tenderness,  and 
perhaps  crepitation  will  determine 
tlie  presence  of  some  kind  of  frac- 
ture. In  the  case  of  the  acromion 
process  the  functions  of  the  deltoid 
are  disturbed;  in  the  case  of  the 
coracoid,  the  bice[>s  and  pectoralis 
minor.  Respiration  may  be  pain- 
ful by  rea.ton  of  the  pull  on  the 
latter  muscle. 
The  action  of  these  muscles 
must  be  considered  also  in  instituting  treatment.  It  is  sulTicienl 
UBumlly  to  fit  the  ann  in  a  sling  and  immobilize  the  scapula  by  adhc- 
Mve  strapping. 

Fracture  of  the  neck  (Fig,  117)  is  of  importance  because  it  may  be 
mistaken  for  fracture  of  the  surgical  neck  of  the  humerus  but  in  such 
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1  an  be  fell  to  rotate,  which  it  would  not  do  in  di»Ioca- 

mSEUl    Us  drtbrsAy  di»3L]>[>ears  on  HfliDg  the  arm  forcibly  upward 

with  Ihc  elbow  0cxcd,  which  docs  not  happen  in  a  case  of  fracture  of 

humerus;  the  arm  hanj^  vertically  at  the  side  and  is  mobile. 

ic  is  no  notching  of  the  deltoid. 

Jd  the  case  of  fracture  of  the  surgical  neck  of  the  humerus  with 

ovcrridinK,  the  arm  is  shortened.    In  case  of  fracture  of  the  scapular 

neck,  the  arm  is  lengthened. 

Generally. speaking,  the  diagaosis  of  any  fracture  of  the  scapula  is 
to  be  made  from  crrpitu»,  abnormal  mobility,  local  tenderness,  and 
more  or  less  complete  loss  of  certain  functions.  Begin  the  cxamina- 
tioQ  by  inspection  and  measurement.  Note  any  loss  of  contour; 
any  lengthening  or  shorlcDinj;  of  arm.  To  elicit  crepitus,  apply  one 
hand  to  the  body  of  scapula  and  with  the  other  make  traction  on  the 
arm.  In  thin  subjects  the  lower  end  of  the  scapula  may  l>c  readily 
grasped. 

Treatment. — The  flexed  elbow  should  be  well  supported  by  a  sling, 
and  Uic  arm  fixcl  »t  the  side.  Massage  will  relieve  the  pain  and 
hasten  repair.     Mayor's  sling  furnishes  an  excellent  dressing. 

FRACTURE  OF  THE  RIBS 

Fractures  of  the  ribs  occur  most  frequently  between  the  fifth  and 
ninth,  and  are  usually  single  and  without  displacement.  If  the 
violence  is  sufficient  to  break  a  number  of  the  ribs  simultaneously, 
it  may  cave  in  the  chest  wall;  and,  by  perforation  of  the  limg, 
produce  emphysema,  hemojitx-sis,  pneumothorax.  Pain  and  crepitus 
point  to  the  presence  of  fracture.  Detect  crepitus  by  laying  the 
palm  over  the  site  of  the  pain  or  by  the  stethoscope. 

Slight  disijlaccmenls  may  Iw  reduced  by  making  pressure  over 
the  site  of  fracture  during  inspiration,  or  perhaps  by  comprcssbg 
the  chest  from  front  to  back  between  the  two  hands.  Apply  ad- 
hesive strips  J  inches  wide  over  the  injured  side,  beginning  at  the 
scapula,  and  following  the  course  of  the  ribs  aroutid  lo  the  sternum. 

Three  or  four  strips  may  be  necessary,  and  they  must  be  applied 
at  the  end  of  expiration. 

The  pain  will  almost  always  be  relieved  by  such  immobilisation 


I 
I 


FRACTUHES  OF  THE   CT^VICLE,  SCAPULA,  KIBR,   BTC. 

of  the  chest  wall.    Those  fractures  which  involve  the  viscera  are 
considered  with  injuries  of  the  thorax. 


FRACTURES  OF  THE  VERTEBRA 


Fraclurcs  of  the  vertebra  derive  their  chief  importance  from  the 
accompanying  injury  to  the  spinal  cord  and  are  serious  in  proportion 
to  the  nmount  of  injury  to  the  cord,  ligaments,  and  tendons. 

Aside  from  local  pain  and  deformity,  the  s>Tnptoms  arc  such  as 
arise  from  compression  or  laceration  of  the  cord  and  var>'  somewhat, 
depending  on  the  particular  portion  of  the  cord  involved.     Fractures 

of  the  cervical  vertebra  arc  at 
once  tlie  most  common  and 
fatal,  Fractures  in  thelumbo- 
dorsal  region  occur  next  in  fre- 
quency. The  break  which 
usually  involves  the  body  of 
the  vertebra,  but  may  include 
the  lamina  or  transverse  or 
spinous  processes,  is  generally 
due  to  forced  flexion,  .\long 
with  the  fracture  the  ligaments 
are  lacerated,  the  muscles  torn, 
the  vertebra  displaced  and  the 
blood  vessels  opened.  There 
may  be  present  paraplegia  and 
digturbances  of  the  functions 
of  bowel  and  bladder;  and  in 
addition  to  these  symptoms 
there  are  certain  others  which  are  common  to  fractures  of  the 
vertebra  wherever  located,  such  as  pain,  tenderness  to  pressure 
and  motion.  Occasionally  one  will  find  deviations  and  angular 
deformities  (Fip;.  22S). 

'i'he  prognosis  in  a  well-defined  case  is  always  bad,  although  by  no 
means  always  hopeless. 

The  emergency  Irealmenl  is  limited  generally  to  transportation  and 
securing  the  proper  bcd<ling.     I'he  patient  must  be  bundled  with  the 
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[est  care.     Sometimes  the  Icust  added  pressure  on  tbe  cord  by 
the  movements  of  tbe  spine  may  produce  immediate  dcnth. 

The  bed  must  be  uniformly  soft  and  smooth.  A  water  bed  is  ideal. 
K  th«  s>'mptoms  of  compression  are  urgent,  it  is  necessary  at  once  to 
make  an  effort  Ui  reduce  the  fracture  by  simultaneous  traction  and 
pressure.  While  the  assistants  pull  on  the  head  and  feel,  the  ductor 
attempts,  by  pressure,  to  correct  the  deformity.  There  is  some 
ger  of  a  fata!  asphyxia  where  the  fracture  is  high,  in  making  these 
lipulalions,  as  the  patient  is  turned  on  his  face  and  the  move- 
ments of  the  diaphragm  may  be  interfered  with.  Laminectomy  is 
not  to  be  considered  when  the  indications  point  to  complete  crushing 
of  the  cord.  In  other  cases  where  the  pressure  symptoms  are 
obvious,  a  laminectomy  should  be  done  with  delay.  (See  Wounds  of 
the  Spine.) 

FRACrURE  OF  THE  PELVIS 

Fracture  of  the  pelvis  may  be  suspected  from  the  character  of  the 
injury,  which  is  usually  a  fall  or  a  crush.     The  diagnosis  is  to  be  con- 
ned by  external  palpation  of  the  ilium,  pubcs,  and  ischium  on  each 

e,  and  by  careful  n-ctal  and  vaginal  examination.  Dislurbance  of 
normal  relations,  tenderness  on  pressure,  crepitation  perhaps,  and 
difficulty  in  walking  indicate  fracture  (Fig.  aao). 

The  prominence  of  the  symptoms  will  depend  in  some  degree  upon 
the  amount  of  di»placemenl. 

The  X-ray  of  course  will  be  used  whenever  available. 

The  Ircatmcnl  in  the  uncomplicated  cases  is  simple.  Usually 
nothing  can  be  accomplished  in  correction  of  the  displacement  and 
simple  rest  in  bed  with  ailhrsive  slrappiuft  represent  the  elements 
of  relief.  Two  recent  cases  in  the  City  Hospital  treated  in  this 
maimer  recovered  in  mx  weeks.  It  is  quite  different  if  there  arc 
complications. 

If  a  catheter  cannot  be  passe<l  (and  this  should  always  be  tried), 

it  will  be  necessary  to  do  an  external  urethrotomy  for  the  ruptured 

•     urethra.     If  the  cttlhetcr  linds  the  bladder  empty  and  ruptured,  a 

B  laparotomy  is  imperative.     If  the  exact  complications  cannot  be 

H  determined  and  yet  shock,  pain,  and  increasing  abdominal  tension 
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with  signii  of  sepsis,  puinl  lo  x  lesion  uf  bliuldcr  ur  rectum,  the  nlxlo- 
men  miisl  l>e  o[>cned,  and  the  visceral  injury  found  and  repaired. 

A  woman  wa»  brought  into  the  City  Hospital  the  victim  of  an 
automobile  collision.  She  was  in  full  shock  and  the  pcWis  was 
plainly  disarranged.  The  shock  improved  a  little  but  the  pul^;  re- 
mained rapid  and  weak.  A  catheter  brought  oniy  a  little  blood 
from  the  bladder.     A  laparotomy  showed  the  bladder  to  be  greatly 


Pig.  lie. — Pnctun  of  the  pcl>-»  thiough  thg  obtonior  (aramca  uid  diilocation 

Bl  tha  lacruilUc  jolnlJ.     (SlountK.) 


contused,  but  not  torn  and  there  was  much  blood  in  the  cellular  tis- 
sues around;  a  large  hematoma  had  formed  under  the  pelvic  perito- 
neum. Suprapubic  drainage  was  applied  but  the  patient  li\'ed  only 
a  few  hours.  Shock,  the  hemorrhage,  and  beginning  infection  were 
beyond  the  Umits  of  her  resLttancc. 

Following  a  variety  of  traumatisms  there  is  often  a  condition  now 
well  recognized  as  relaxation  of  Ike  satroiliac  synchondrotis  which 
simulates  fracture  and  which  may  become  quite  chronic.  It  is  re- 
lieved by  adhesive  strapping. 


CHAPTER  XVII 
FRACTURES  OF  THE  SKOLL  AND  FACE 

'racturcs  of  the  skuU  arc  important  practically  only  from  the 
iwint  of  view  of  iheir  complioilions,  which  number  three;  infection, 
hemorrkagt.  and  injury  lo  the  brain. 

In  a  ftiven  case,  one  or  all  of  these  complital  ions  are  pussibililies, 
although  for  the  development  of  each,  certain  combinations  of 
circumstances  are  peculiarly  favorable. 

With  respect  of  these  variations,  fractures  of  the  skull  arc  of  two 
classes:  fracture  of  the  base  and  fracture  of  the  vault.  Each  has  its 
special  symptomatology  and  prognosis,  though  the  one  may  merge 
into  the  other  anil  Ihe  clinical  picture  be  more  or  less  blurred. 

Either  may  be  6ssurcd,  fragmented,  or  compound,  with  or  with- 
out depression.  In  either  the  immediate  gravity  depends  upon  Ihe 
nature  and  extent  of  the  injury  to  the  brain,  and  fractures  of  Ifie  base  are 
Ihe  more  seriaus,  merely  beeauie  Ihe  more  important  art-ai  of  Ihe  brain 
are  there. 

With  regard  to  the  remoter  consequences  also,  fracture*  of  the 
base  arc  less  favorable;  hemorrhage  and  its  resultant  complications 
are  more  to  be  feared;  and  infection  is  a  more  certain  eventuality 
owing  to  the  comniunicationa  opened  up  between  the  cranial  cavity 
on  the  one  side  and  the  car,  the  nose,  or  the  pharyngeal  region  on  the 
other. 

The  symptoms  in  either  kind  of  fracture  are  such  as  arise  from 
concussion,  compression,  or  laceration  of  tJie  brain  and  are  general 
lor  focal,  that  is  to  say,  emanating  from  certain  cerebral  areas. 


FRACrUBRS  OF  THS  BASE 

Fractures  of  the  base  of  the  skull  are  more  frequently  indirect,  the 
force  being  transmitted  through  the  spinal  column  from  some  pari 
of  the  vaidt  or  the  ramus  of  the  jaw;  occasionally  direct  by  a  thrust 
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through  the  moutfa,  a  blaw  on  Ihe  root  of  the  iiosc,  or  upon  the 
Ina^toill  process. 

Any  or  all  of  the  fostue  may  he  involved.  Fracture  through  the 
middle;  fossil  is  must  frequent,  and  the  most  serious  is  fracture  through 
the  posterior  fossa.  These  fractures  are  usually  linear  because  the 
fwrre  is  indirect  and  because  there  is  only  one  determinable  tabic 
instead  of  two,  as  in  the  vault. 

These  fractures  are  nearly  always  compound,  which  adds  to  the 
gravity  of  ihe  prognosi.*.  The  external  meatus,  the  nasal  cavities 
and  Ihe  naso-pharynx  arc  all  protitic  sources  of  meningeal  infection. 

The  diagnoih  is  usually  b\'  inference,  often  impossible.  There 
arc  certain  symptoms  always  suggestive  of  fracture  at  the  base, 
but  not  to  he  relied  upon  exclusively. 

Ecchymusis  in  the  tissues  about  the  orbit,  or  hemorrhage  into  the 
sclerotic,  appearing  first  some  little  time  after  the  injury,  and 
gradually  progressive — fracture  through  the  anterior  fossa  suggests 
itself.  Persistent  bleeding  from  the  nose  following  head  injury  must 
be  given  due  consideration.  Bleeding  from  the  external  meatus, 
copious  and  persistent,  suggests  fracture  through  the  middle  fossa. 
Late  ecchymosis  over  the  mastoid  or  into  the  tissues  of  the  back  of 
the  neck  suggests  fracture  through  the  posterior  fossa.  Tlie  dis- 
coloration follows  the  posterior  auricular  artery.  However,  these 
hemorrhages  must  not  be  mistaken  for  local  rupture  of  mucous 
membrane  or  other  soft  parts  and  their  absence  does  not  necessarily 
mean  absenre  of  fracture. 

The  bleeding,  if  inlra-crantal,  may  conic  from  rupture  of  the 
miildle  meningeal,  or  the  internal  carotid,  or  the  sinuses.  Instead 
of  the  bleeding,  or  accompanying  it,  there  may  be  escape  of  cerekro- 
spimti  Jluid.  Its  presence  is  pathognomonic  of  fracture  of  the  skull, 
and  it  must  be  distinguished  from  ordinary  serum  and  the  fluid  of 
the  middle  car  by  these  characteristics;  Ihe  flow  begins  at  once  and 
continues  for  several  hours;  the  quantity  is  considerable,  sometimes 
a  tablc«poonful  in  fifteen  to  twenty  minutes;  the  flow  is  tem|)orarily 
increased  by  the  increase  of  inlra-cranial  pressure,  sneezing,  cough- 
ing, and  vomiting;  alkaline  in  reaction;  contains  only  a  trace  of 
albumin  and  is  rich  in  sodium  chloride. 

Useful  in  definite  diagnosis  are  the  paralyses  of  the  cranial  nerves. 


nerves.  I 
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Recall  their  origin,  course,  and  (unctions.  The  facial,  optic,  and 
tri-facial  nerves  are  ej^jn'tially  liki-ly  lo  lie  involvod.  l-'or  example, 
the  optic  nerve  will  be  involved  if  there  is  a  fissure  of  the  optic  canal. 
Viwon  may  he  lost  totally  and  immediately;  even  though  total  at 
first,  the  blindness  may  gradually  pass  away.  It  will  be  impossible 
for  Siome  time  to  ^y  whether  the  recovery  will  be  jiermanent.  Ailded 
to  these  nerve  symptoms,  but  not  particularly  helpful  in  the  diagnosis 
of  fracture,  may  be  tho.>te  of  concussion,  compre».-<iun,  or  laceration. 
Ail  these  conditions  may  exist  with  or  without  fracture. 

The  Irenlnifnl  has  two  ends  in  view,  the  |)reventiciii  of  further  irri- 
tation of  the  brain  an<i  the  prevention  of  infection. 

Keep  the  patient  absolutely  quiet  in  bed  with  Ihe  head  elevated, 
apply  icc'bags,  and  keep  the  bowcU  open. 

Whenever  fracture  of  the  base  is  even  merely  su-ipcclcd,  care- 
fully wipe  out  the  external  meatus  and  pack  lightly  with  sterile 
gauxe.  Do  not  syringe  the  meatus  or  a1  least  only  very  gently,  lest 
infection  be  forced  through  the  fi.isurc. 

Remove  the  gauze  X'a  often  as  it  becomes  soaked  with  blood,  which 
may  be^at  frequeni  intervals  for  several  days.  Spray  the  nose  and 
throat  with  peroxide  of  hydrogen  or  a  similar  mild  antiseptic.  These 
regions  cannot  be  sterilieed,  but  bacterial  activity  may  be  mint- 
mized.  Do  not  piifk  the  narcs  excq»t  (or  pcrsUtent  nasal  hemor- 
iltage,  as  the  packing  irritates  tlie  mucosa  and  unduly  stimulates 
secretion,  and  Diis  i.s  undesirable.  Again,  such  packing  may  excite 
a  sneeze  which  by  its  explosive  effect  may  carry  infection  through 
the  fissure  to  the  meninges.  I(  packing  i*  deemed  necessary,  pack 
with  sterile  gauze  saturated  with  sterile  vascUnc.  In  the  greit 
majority  of  Ciises.  adm  intcrvtitlum  is  (|uitc  out  of  the  question  cither 
for  the  relief  of  infection  or  (or  hemorrhage.  But  this  is  true  merely 
because  the  tei-hnic  is  not  definitely  worked  out.  The  principle  of 
drainage  for  infection  and  removal  of  compressing  clots  applies  with 
as  much  force  here  As  in  fractures  of  the  vault  (see  Craniectomy). 


FRACTURES   OP   THE  VAULT 


Fractures  of  the  vault  of  the  skull  may  be  fissured,  coniminuted 
or  compound,  any  one  of  which  may  Iw  complicated  by  concussion, 
compression,  contusion,  or  intra-cranial  hemorrhage.    The  symp- 


J 


3oa 


FKACTITKKS  OF  THK  SKDU.  AND  FACE 


toms  belong  to  the  bruin  complications  nitlier  tlian  to  the  fracture 
itseU. 

Simple,  fissured  fracture  without  dejjression  is  practically  im- 
possible of  (iiaKiiosIs.  The  diagno^s  is  easier  if  depression  is  pres- 
ent, and  yet  certain  injuries  to  the  scalp  simulate  fracture  with  de- 
presdon.  A  blow  crushes  tlic  soft  tissues  and  around  the  crushed 
area  marked  swelling  ensues.  The  sensation  to  the  examining  finger 
is  that  of  a  depression  of  the  bone.     Do  not  be  misled. 

Comminuted  fracture  of  the 
skull  even  without  depression 
is  generally  diagnosed,  and  yet 
a  hematoma  may  mask  the 
fragmentation.  Be  on  your 
guard  in  that  matter. 

Tlie  inner  table  w  always 
more  injured  than  the  outer 
(Figs.  230,  331). 

The  prognosis  is  good  and,the 
treatment  simple  in  Jissured 
fracture  without  depression  and 
without  symptoms  indicating 
compression. 

Put  the  patient  to  bed,  keep 
the  bowels  open,  limit  the  diet, 
and  await  developments.  Un- 
interrupted rccoverj-  usually  follows,  yet  the  esceptions  to  this  rule 
arc  not  infrequent  and  one  must  be  on  Iiis  guard  for  intra-crania] 
hemorrhage.  Or  later,  there  may  develop  symptoms  which  arc 
ejtplainable  only  on  the  hypothesis  of  contusion  of  the  brain. 

If  at  any  time  symptoms  arise  indicating  the  occurrence  of  hemor- 
rhage, say  from  a  rupture  middle  meningeal,  immediate  interven- 
tion is  indicated.  Some  surgeons  go  so  far  as  to  recommend  t«- 
pluning  for  every  fracture  of  the  skuil  and  exploratory  operation 
in  every  suspected  case,  but  that  seems  at  the  present  time  loo 
radical,  especially  for  the  general  practitioner  left  to  his  own 
resoiucc. 

If  the  fracture  is  comminuted  or  even  only  fissured,  with  depres- 
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inon,  the  chances  are  so  great  tliat  there  is  an  injury  to  the  brain 
that  even  with  no  symptoms  present,  immediate  operation  is  indi- 
cated.     (See  Urgent  Craniectomy.) 


COMPOUND  FRACTURES   OF  TUE  VAULT 

Much  more  serious  from  every  point  of  view  are  the  eompoutui 
fractures  of  whatever  origin.     The  constant  clement  oi  danger  is 
in/tctkm.    Add  to  this  concussion,  contusion,  or  laceration  of  the 
brain,  and  the  outlook  is  grave 
indeed.     The  treatment  is  not 
so   simple,  but  it3  purpose  is 
quite  defmite,  via,:  to  prevent 
infection. 

This  is  accomplished  not  by 
keeping  the  bacteria  out  of  the 
wound— Uicj'  aro  already  in; 
not  by  destroying  them  with 
strong  anliseiitit-s,  as  these  are 
too  injurious  to  the  brain  tis- 
sues, bill  rather  by  removing 
the  conditions  favorable  to 
bacterial  growth. 

To  this  end  operation  is  im- 
perative. As  in  gunshot  (rac- 
tuns,  enlarge  the  wound,  re- 
move extraneous  matter,  ele- 
vate depressed  fragmcnu,  check  the  hemorrhage  and  remove  dots, 
trim  away  devitalizeil  tissues  and  provide  ilrainagc  (SeeCranieclomy). 
Careful  attention  to  these  details  jresuUs  in  the  starvation  of  the 
germs  present,  with  the  result  that  repair  proceeds. 

Saii  in  diaRtiosis,  prognosis,  and  treatment  in  fracture  of  the  skull 
depentk  uik>u  a  clear  understaading  of  the  mode  of  causation  an<l 
the  symptoms  of  amtnsion,  compression,  and  ctmcmsion  of  the  brain. 

Although  presenting  quite  »  diverse  clinical  picture,  separatdy 
considered,  these  three  conditions  are  nevertheless  of  the  same 
origin  fundamentally.  They  are  each  merely  a  complex  of  symp- 
toms cxpressinR,  on  the  one  hand,  varying  degrees  of  cither  functional 
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(lefHcssion  or  stimulation  of  the  cortex  of  the  brain  ur,  on  the  other, 
of  the  deeper  centers  of  the  cerebrum  ami  medulla.  The  cortex  is 
the  scat  of  consciousness  and  at  the  same  time  the  must  sensitive 
part  of  the  brain;  therefore  it  is  the  first  to  be  affected  by  conditions 
disturbing  the  circulation  of  the  brain. 

Thc  deeper  centers,  those  governing  respiration  and  circulation, 
are  not  so  readily  affected.  The  result  is  that  loss  of  consciousness 
is  the  first  phenomenon  following  a  general  disturbance  of  traumatic 
origin.  This  trauma  may  not  Ijc  sufhcicnl  lo  rtuich  ihc  canllac  and 
respiratory  centers  at  first  or  at  all;  or  it  may  only  stimulate  them; 
or  linally  it  may  paralyze  them  as  well  as  the  cortex.  It  mu»t  like- 
wise be  constantly  remembered  that  stimulation  of  these  basal 
centers  means  retardation  of  pulse  and  respiration;  depression  of 
the  same  centers  means  acceleration  of  pulse  and  respiration,  and 
acceleration  is  an  indication  of  approaching  failure. 

It  is  only  by  reference  to  these  lirsl  principles  that  one  may  ex- 
phiin  and  reconcile  the  variations  in  the  derangements  of  these 
functions  of  consciousness,  circulation,  and  re%]>iration  in  diSercnt 
cases, 

CONCUSSION 

This  is  in  all  probability  due  to  a  moleeiilar  disturbance  of  ihe 
brain  substance,  and  is  accompanied  by  neither  microscopic  nor 
macroscopic  change.  The  disturbance  may  be  (a)  moderate,  (b) 
severe,  or  (c)  profound. 

(a)  The  disturbance  is  moderate.     Under   these  circumstunces, 
the  trauma  diminishes  (he  function  of  the  cortex,  but  docs  not  affect 
tlie  deeper  centers  of  the  brain  and  medulla,  so  there  is  therefore  only 
a  fleeting  loss  of  consciousness  without  any  change  whatever  in  the- 
puLie  and  respiration. 

(b)  The  disturbance  is  severe.  The  force  depresses  the  cortex,  but 
only  serves  to  stimulate  Ihc  deqwr  centers,  and,  as  before,  there  is 
loss  of  consciousness,  but  there  is  this  time  slowing  of  pidse  and 
brcatliing.  Vcrj-  soon  the  normal  rale  returns  and  a  little  hit«r 
consciousness  is  restored. 

(c)  The  disturbance  is  pro/outul.  The  cortex  is  paralyzed  and 
profoundly  depressed  as  arc  also  the  deeper  centers.    The  residt 
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is  loss  of  conMtou»nt»»  ,inil  ihis  timo  rapid  an<l  weak  pul:s«  anil  shal- 
low bnruthiiig  whiL-h  may  lerminau-  very  slmrlly  in  (irath.  In 
doubtful  cases,  ilit^n,  Iho  heart  is  ihc  thief  clement  in  prognosis. 
Th<:  pulse  immediately  Rrows  cither  worse  or  belter. 

Therefore  the  symptoms  of  concussiuri  are  distinctly  fugacious. 
This  is  its  thief  criterion. 

If  the  symplMiii-i  iinic  in!]>rcive  and  Uiier  rccwie,  one  may  be  sure 
the  primary  concussion  is  complicaled  by  compression  or  contusion. 
Added  to  these  phenomcii.i  of  concu-vion,  though  noi  particidarly 
helpful  in  diagnosis  or  prognosis,  arc  certain  other  occasional  symp- 
toms, referable  to  the  rellcxv!'. 

In  the  severe  casts  this  will  usually  W-  the  picture:  M  the  moment 
of  injury,  unconsciiiusnc-*  occurs,  immediate  and  c<im|)leie.  The 
patient  is  more  than  unconscious,  he  is  anesthetized.  The  face  is 
pale  and  sunken  and  the  whole  body  cool.  The  pulse  is  small, 
rapiil,  and  irregular.  The  temperature  is  subnorm;d.  The  l)realh- 
ing  is  shallow  and  .voi^eiimes  sighing.  The  urine  and  feces  may  be 
,in«d  or  paM  invokmtarily.  Re|icated  vomiting  1*  quite  cummon, 
icially  as  tonsciousrit~*  begins  lo  return.  Following  the  return. 
of  consciousness,  a  stage  of  excitement  occurs.  The  tymplom»  of 
this  stage  are  ihoeie  of  meninj^eal  irritation,  and  in  uncomplicated 
cases  rapidly  subside. 

The  Irealmeni  is  t|uite  definite.  Disturb  the  patient  as  little  as 
]>ostubIc  in  getting  him  into  bed.  Lower  the  head  at  fir^l  and  try 
to  maintain  the  Imdy  heat  with  wmilcn  blankets  and  hot-water 
Iwitles.  Carefully  stimulate  the  heart.  To  this  end,  apply  a  mus- 
tard draft  over  the  heart  and  inject  clher  h>'podcrmically  or  a  10 
per  cent,  solution  of  camphorated  oil.  Kc|wai  ihc^c  injections  fre- 
quently, being  }{>'<dcd  by  the  jiulse.  Von  Uergmann  recommends 
inhalations  of  clher  for  the  very  weak  and  failing  pulse. 

Do  not  forget  arlifuial  respiralion.  In  those  severe  cases  where 
the  respiration  is  dangerously  low,  il  will  sometime*  tide  the  patient 
over  llic  danger-line. 

In  ihe  subsequent  stage  of  congestion,  keep  the  head  elevated 
and  apply  ice-capit  if  ihc  drewiings  will  permit.     Keep  the  bowels 
open.     If  the  cxcitcmcnl   and  restlessness  are  pronounced,  mor- 
phia hypoilermically  is  indicated. 
10 


COMPRESSION 


Any  condition,  traumatic,  inflammatory,  or  neoplastic,  which 
diminishes  brain  room,  may  induce  symptoms  of  compression  of  the 
brain.  The  symptoms  and  their  course  will  vary  according  to  the 
manner  in  which  the  pressure  is  produced. 

What  is  said  here  applies  particularly  to  the  pressure  symptoms 
originating  in  depressed  fracture  or  traumatic  hemorrhage,  though 
much  would  apply  equally  well  to  the  pressure  of  brain  abscess  or 
brain  tumors,  or  meningeal  e.xudales  and  similar  conditions. 

Pressure  symptoms  have  fundamentally  the  same  origin  as  con- 
cussion symptoms,  that  is  to  say,  they  are  an  expression  of  de- 
pression or  of  stimulation  of  the  functions  of  the  cortex  and  the  auto- 
matic centers.  In  both  there  may  be  initial  stimulation  and  terminal 
paralysis.  However,  this  depression  or  stimulation  is  produced 
flifferently  in  the  two  conditions,  concussion  and   compression. 

In  the  first  case,  the  disturbance  of  function  is  brought  about  by 
mechanical  injury  and  in  the  second  by  interference  with  the  blood 
supply.  Sudden  diminution  in  the  circulation  modifies  the  func- 
tional activity  of  the  brain  centers. 

The  cortex,  the  most  sensitive,  is  first  affected,  followed  by  loss  of 
consciousness.  The  automatic  centers  are  next  affected,  at  first 
stimulated,  though  each  reacts  differently;  thus  the  respiratory  center 
is  the  first  to  be  stimulated  and  by  the  presence  of  carbon  dioxide 
which  was  its  primal  stimulus.  The  vaso-motor  centers  are  next 
invaded,  and  finally  ihe  vagal  and  convulsive  centers. 

Id  those  cases  where  the  circulation  becomes  gradually  slower, 
ihe  order  in  which  these  centers  and  areas  are  successively  affected 
is  as  follows;  the  cortex,  the  corona  radiata,  the  gray  matter  of  the 
.spinal  cord,  the  pons,  and  finally  ihe  medulla.  Now  the  symptoms 
originating  in  these  various  areas  as  a  result  of  pressure  are  of  two 
kinds: 

(a)  General  or  indirect. 

(b)  Focal  or  direct. 

Each  may  manifest  itself  in  two  stages: 

(i)  Stage  of  stimulation. 

(a)  Stage  of  depression  or  paralysis. 
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COUrXBSStON 

It  is  the  knowledge  of  t^iese  facts  which  enables  us  to  harmonize 
and  reconcile  the  diverse  statements  of  \'arious  observers  regarding 
the  character  and  cause  of  the  symptoms  »(  compression.  It  Is  in 
the  hemorrhage  arising  from  the  middle  meningeal  artery  that  the 
emergency  surgeon  is  chiefly  inleresied.  Traumatic  compression 
sufficiently  serious  to  require  immediate  operation  in  nine  cases  out 
of  ten  originates  in: 

BLKFIDINX    FROM    THK    MIDDLE   Mi:NlN'GeAL  AKTERV 

This  may  follow  injury  to  the  head  with  or  without  fracture.  The 
fracture  may  ur  may  not  lie  diagnosed. 

In  a  typical  case  the  concussion  5>Tnptoms  which  supervened  im- 
mediately upon  the  injury  disappear  after  a  half-hour.  The  patient 
regains  consciousness,  and  the  pulse  and  respiration  approximate 
the  normal. 

In  the  meantime,  however,  the  blood  from  the  torn  meningeal  is 
ilowly  ouxing  into  the  .space  between  ihe  dura  and  the  ^kull,  and  the 
"free  interval"  is  interrupted  by  headache,  irritability,  perhaps 
deliiium  (stimulation  of  the  cortex).  The  epidural  clot  grows 
r,  the  intra-cranial  circulation  is  more  impeded  and  complete 
of  con»ciousne$.s  occurs  (depression  of  tlie  corle:(].  Coincident 
with  this,  the  pulse  grows  slower  and  stronger,  the  respiration  deep 
and  stertorous  (stimulation  of  automatic  center^t).  A  little  later 
coma  is  profound,  the  respiration  begins  to  fail,  and  the  heart's 
action  grows  rapi<l,  weak  and  irregular  (depression  of  both  cortex 
and  automatic  centers),  and  finally  aU  the  functions  of  the  entire 
org^n  are  suppresse<l  and  paralyzed,  and  death  ends  the  scene. 

Along  with  these  general  symptoms  there  frequently  occur  at 
vatioiij  stages  certain  focal  symptoms,  monospasms,  convulsions; 
monoplegia  or  hemiplegia. 

Usually  at  the  time  the  decision  to  operate  is  made,  this  will  he  the 
condition  of  the  patient:  He  lies  inert,  unconscious,  the  pulse  full 
and  Iwunding,  the  respiration  deep  and  stertorous,  tlie  skin  hot  and 
pers[Mring,  the  pupils  irregular,  usuaUy  dilated  on  the  side  of  com- 
pres.'don,  partial  or  complete  hemiplegia  oE  the  opposite  side. 

Trealment.'-Vi!ith  a  detinite  diagnosis  once  made,  there  is  no 
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differena;  of  opinion  as  to  the  treatment.  It  i»  imptraticc  to  operate, 
and  to  do  HO  wiihout  (U-3ay.  Every  additional  hour  adds  to  the 
crrlainty  of  a  fatality.  The  nature  of  Ihi-  injury  and  the  focal 
symptomii  point  lo  tlie  site  of  the  clot  or  the  branch  of  the  meningeal 
most  probahty  involved. 

By  trephining,  Ihf  clot  i.i  exposed,  and  removed,  and  the  bleeding 
vessel  discovered  and  ligated.     rScc  Craniectomy.) 

Tlie  pressure  ssympioms  of  hemorrhage  from  injuries  of  the  ensues 
are  identical  with  those  from  meningeal  bleeding  except  thai  ihey 
develop  much  more  slowly  and  are  likely  nut  to  be  so  typical. 
Hemiplegia  is  not  always  in  the  side  opposite  the  clot. 
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Fracture  of  ihe  superior  maxilla  occurs  alone  or  with  fracture 
the  matar  nr  itlher  linnes  of  the  face,     ft  may  be  accompanied  by 
splintering  of  the  bone,  caving  of  the  antrum,  loosening  of  the  leelh,    ■ 
and  disfigurement  generally.     The  alvetilar  process  may  be  broken 
off.     If  this  k  ihe  case,  il  may  be  replaced  without  great  diflicully, 

Oftentimes  little  can  be  done  to  correct  Ihe  deformily.  The  lower 
jaw  can  be  u.sed  a.t  a  splint  and  very  little  force  is  needed  to  retain 
the  fragmenls  in  position. 

If  the  fracture  is  compound,  the  fragments  should  be  treated  con- 
servatively. It  is  sur|>rising  how  perfectly  they  may  sometimes  be 
rq)aired.  The  vascularity  of  both  bone  and  periosteum  favors  this 
result. 

With  the  jaw  at  rest,  a  lif|uid  diet  should  he  maintained,  frequently 
cleansing  the  moulh  with  alkaline  antis<.-plic  lIuIiU.  lie  on  guard  for 
fracture  of  the  base  of  the  skull. 

FRACTURE  OF  THE  MALAR  BONE 

Fracture  of  the  malar  bone  seldom  follows  ihe  suture  lines.  The 
whole  btme  may  be  dislocated  in  a  direction  corresponding  to  the 
force.  In  tbis  manner,  the  violence  may  be  iransmitled  to  the  supe- 
rior maxilla,  it:t  Mnus  and  infra-orbital  canal,  to  the  nose,  the  urbtt, 
01  lo  the  base  of  the  skull. 
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Uncomplicated  fractures  of  the  malar  bones  require  little  treal- 
menl.     Compound  fractures  must !«  trealcrl  on  iii-iu-ritl  principle§. 

It  may  be  possible  to  replace  a  drprcsscd  fracture  of  the  zygomatic 
process  by  prc'^urc  throuijh  the  mouth. 

FRACTURE  OF  THE  NASAL  BONE 

Aside  from  xunshoi  fractures  Tsw  page  190),  the  bones  of  the  I 
8U0er  occaiiioiiaily  from  direct  violence. 

The  nasal  hones  may  be  fractured  alone  or  in  connection  with  the 
loid.     Itleedinj;  is  profuse  and  deformity  apparent.    On  account 
['infection  from  either  ihu  outside  or  inside  of  the  nasal  cavity, 
inflammation  and  necrosis  may  be  a  sequela. 

An  attempt  should  he  made  at  once  to  elevate  the  deprejsstd  frag- 
ments by  pressure  within  the  nasal  cavity.  The  reduction  may  be 
both  diflicult  and  painful.     General  anestheitia  may  he  neciv<^T}'. 

Check  the  hemorrhage  by  mopping  the  nasal  cavity  with  a  solution 
of  adrenalin  chloride,  or  pack  temporarily  with  sterile  gauxc.  Sub- 
sequently douche  the  nasal  cavity  frequently  with  glycothymolinc  or 
Seiier's  solution  to  prevent  infection. 


FRACTl'RE  OF  THE  INFERIOR  MAXILLA 


FniclureK  of  Ihe  inferior  maxilla  occur  mo.*t  frequently  just  i 
front  of  ihc  mental  foramen,  and  arc  usually  compound,  opening  into 
the  mouth. 

The  deformity  is  determined  chiefly  by  muscular  action  and  the 
degree  of  obliquity. 

Tht-  <tLagno^s  is  rarely  difficult. 

Ri-duclion,  which  is  indicated  by  a  correct  alignment  of  the  teeth, 
may  be  accomplished  by  bimanual  manipulation  with  Ihc  finger;  of 
one  hand  in  the  mouth.  This  i>  U!*ually  easily  done,  the  chief  difli- 
cully  being  to  retain  the  fragments  in  position.  The  prevention  of 
infection  is  likewise  imiHirtant  (Fig,  15a). 

Oliver,  of  Indianapolis  (Ind.  Med.  Journal,  1006),  has  describe^l 
the  mode  of  treatment  most  apjilicable  in  the  emergencies  of  general 
pnclice.     He  recommends,  as  the  result  of  his  experience,  that 


n 


I 

At  in   Mjk 


FRACTtrRES  OF  THE  SKtO^L  AHD  FACE 


"» 

^ 


ihe  ordinary  case,  when  the  patient  retains  the  majority  of  his  teeth, 
the  upper  jaw  be  used  a*  a  splint. 

This  is  his  procedure:  before  attempting  reduction  and  without 
annthcsia,  if  possible,  he  begins  by  |>assing  a  loop  of  wire  (soft  iron 
wire,  gauge  26  or  18)  around  ihc  neck  of  the  most  available  tooth 
behind  the  break  in  thelower  jaw;  a  similar  loop  Is  thrown  around  the 
corresponding  tooth  in  the  upper  jaw.     Coming  forward  of  the  frac- 
ture the  lirst  solid  loolh  and  its  fellow 
above  arc  both  looped  in  the  same 
manner. 

Next  a  similar  loop  is  adjusted 
above  and  below  on  the  oppowte  side 
of  the  jaw— on  the  sound  side.  Alto- 
gether six  separate  wires  have  been 
used.  Each  loop  is  now  twisted  down 
tight  with  a  pair  of  pliers,  so  that  the 
teeth  are  firmly  encircled  and  the  free 
end*  of  the  wires  left  projecting  from 
the  mouth  (Fig.  233). 

Reduce  the  fracture  as  the  next  step. 
This  is  done  by  pressure  and  traction 
with  the  fingers  inside  and  outside  of 
the  mouth, 

Immobilise. — ^This  is  accomplished 
by  twisting  firmly  together  by  means 
of  the  pliers  the  corresponding  upper  and  lower  wires,  which  brings 
the  lower  jaw  into  intimate  contact  with  the  upper. 
Liquid  diet  sucked  through  the  teeth, 

A  nlixep.\is. — 'Direct  the  paiicnl  to  fill  his  mouth  with  the  antiseptic, 
fluid  and  to  churn  it  vigorously  backward  and  furth  between  the 
teeth.  Thi.*  washing  should  be  done  frequently  each  day,  and 
especially  after  each  feeding.  If  neccs.sary,  as  additional  supportt 
a  plaster-of-Pari.i  or  Barton's  bandage  may  be  applied. 

The  wires  arc  left  for  three  weeks,  or  longer  in  Ihc  severe  cases, 
and  after  their  removal  a  bandage  should  be  kept  on  for  another 
week.    The  patient  should  be  supplied  with  a  small  pair  of  wire 
and  direct  how  to  use  them  iu  an  emergency,  such  as  serious 
which  might  result  in  asphyxia. 


[Ftc  Mi3. — Friclurr  gf  [ovcf  Jaw. 
TcmiXirary  ^undiM',     fMimttin.) 
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A*  Olivrr  otf^Tvts,  this  formuta  may  be  variixl  to  .niiil  (he  indi- 
vidual cast.  The  many  {otm^  of  splints  nt-ed  not  be  here  considered. 
The  coM-s  of  special  (tifficully  in  reducing  and  retaining;,  lh(«e  which 
are  compound  and  those  in  jaws  praclically  edenlulotis,  require 
mring.  'I'his  is  xn  ojieralion  simple  in  theory,  but  more  dilTicult  in 
practice. 


Ki^-  tjj. — Wifinjjt  the  uvih  (or  fnctuFt  ol  the  Iobcf  itv.  Suit  ihe  mAnnrr  m  vhich 
Ibfl  wir««  endrtlB  Ih«  tjpT'^r  ttxt  lover  trcth  before  IbQcl  bchiiit!  the  Utic  uf  fnicturc.  Th« 
upt*'  '1'*  u  nitHrqutndy  liiiiCcd  vtlh  it>  mtnspending  win  bctow.  lO  thtl  Ihv  to**r  jaw 
ii  ■vlintd  M*it»l  thr  uppot- 


1'hc  main  pinnls  arc  tu  make  the  itici.-iiuii  alung  the  lower  liorder 
of  llie  jaw,  cuttins  to  the  bone  and  letting  the  middle  of  the  incision 
fall  over  the  line  of  fracture.  The  lionc  i»  carefully  dcnudeil  of 
periosteum.  The  sutures  arc  not  to  come  in  contact  with  the  buccal 
surfaces.  The  bones  are  drilled;  the  sutures  paired  and  tied,  the 
periosteum  drawn  over  the  sutures,  and  the  soft  parts  partiallj- 
repaired. 
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IMJURIES  TO  JOINTS 

DislOMtioas;  Compound  Dislocations;  Open  Wounds;  Contusioas'; 

Sprains 

DISLOCATIONS 

ShotddfT'joinl. — Of  all  iht-  jmnl;!.  th<-  sliciul<)rr  is  by  fur  ihc  most 
(ret^ueiuly  disliicalcd.  Of  llicse  dislocations,  there  art  several  forms, 
and  yet  only  one  variety  is  likely  to  be  met  with  by  the  general  prac- 
titioner—  Ihe  suh-coracoiit.  A  clear  conception  of  thecondiliimsnnd 
of  the  maneuvers  necessary  to  a  reduction  prcsupposi-s  a  very  defi- 
nite notion  of  the  anatomy  of  the  joint. 

Recall  the  ttJaiion  of  the  acromion  and  coracoid  processes  to  the 
glenoid  fossa,  lo  llie  head  of  the  humerus  and  to  the  cap!.ular  liga- 
ment; the  relation  of  the  long  head  of  the  biceps  to  the  joint  and  iht 
attachments  and  actions  of  the  various  muscles  surrounding  the 
joint,  particularly  the  subscapular  is,  the  spinati,  the  pectoralis 
major;  and  the  relations  of  the  aidllnry  vessels  and  nenxs. 

However  simjilc  a  case  may  appear,  do  not  begin  any  maneuver 
until  a  complete  diagnosis  has  been  made. 

DMgnosis. —Bt^in  by  inspeclion.  The  |>aticnt  is  in  evident  pain; 
his  head  is  inclined  to  the  injured  side  and  he  siip[>orts  the  injured 
member  with  the  other  hand;  the  shoulder  is  ilaltencd,  Ihe  rounded 
prominence  of  the  deltoid  has  disappeared  and  Ihe  acromion  projects; 
the  elbow  is  aMwcleil  and  the  patient  is  unable  to  bring  it  down  to 
the  side, 

Palpaliim  reveals  the  aiis  of  the  humerus  iminling  lo  Ihe  middle  of 
the  claMclc:  ihe  examining  finger  can  he  pushed  under  the  acromion 
where  the  humeral  head  should  be.  The  humeral  head  itself  may  be 
fell  below  or  to  the  inside  of  the  coracoid,  and  rotates  with  slinht 
rotation  of  the  arm. 


DISLOCATION'   OF  TnE   SHOULDER 


3'3 


Hat  a 
HoulK 


Thi:  fingers  in  lh«  axillary  sjiace  feel  the  roumltd  head  of  the  hu- 
merus projecting  inward  more  noticeably  when  the  arm  is  slightly 
abducted. 

These  questions  arise:  "Is  it  a  ease  of  simple  dislocation,  or  is  it 
complicalt'l  by  a  fracture  of  the  ujiper  end  of  the  humerus  of  the 
great  tubcro^ty,  or  the  rim  of  the  glenoid  fossa  ?''  "'  Have  the  arter- 
ies or  ner\-«  been  injured?"  You  mu!*l  le«l  particularly  for  latcra- 
tionof  the  circumflex  nerve.  Do  this  by  pin  pricks  over  the  deltoid; 
if  the  skin  is  inscn^tive.  forecast  paralysi.*  and  atrophy  of  [he  deltoid, 
and  thus  anlicipaie  and  disarm  censure. 

Whether  any  of  the  olhtr  complications  mentioned  arc  present 
or  not  is  1»  l»c  determined  by  the  methods  already  described  in  con- 
nection with  fractures  uf  the  upper  end  of  the  humeru:t. 

Rfduttion, — (I-ejars.)  The  method  of  Kocher  seldom  fails,  if 
properly  nppliid.  and  if  the  various  movements  arc  modified  to  suit 
the  individual  case.  Its  pur|K>se  is  lo  put  ihc  head  of  the  humerus 
in  the  position  at  which  it  left  the  capsule.  Through  ihe  rckxcd 
tear  the  head  i^  then  to  W  levered  into  the  socket. 

Scat  the  i)alicnt  in  a  chair  facing  a  Utile  to  one  side,  Let  a  strong 
and  able  asM^ianl.  standing  behind,  >eixe  the  patient's  shoulder 
firmly  and  make  pressure  downward  and  backward.  Place  yourself 
tiefore  the  dislocation,  and  seizing  (In  the  c.i>e  of  the  left  arm)  Ihe 
forearm  at  the  cUiow  with  the  left  hand,  and  the  wrist  with  the  right 
han<I,  direct  the  patient  to  hold  the  head  tip  and  hmk  straight  ahead. 

I'inl  Stage:  f-'Uxian,  AdductiaH.  The  elbow  is  flexed  and  then 
gradually  adducted  untd  it  touches  the  bwly,  the  wrist  held  firmly 
meanwhile.  The  elbow  is  now  pushed  backward  beyond  the  axillary 
line— the  first  stage  is  not  cumplele  without  this.  Neglecting  this 
part  of  the  first  maneuver  is  a  frequent  cause  of  failure.  I>o  not 
gel  in  too  great  a  hurry.  Remember  that  the  larger  pari  of  the  re- 
sistance is  due  to  the  muscles  and  that  they  yield  only  gradually. 
Too  sudden  and  loo  violent  traction  un  them  augmenl.s  the  pain  and 
their  reMStance.  To  pause  a  little  now,  gives  them  time  to  relax 
CFig.  734). 

Seeewl  Stage:  Extfrnat  Ri4atioH.- -HvAA  the  elbow  fast  and  flexed 
>t  a  right  angle,  and  now' with  your  right  hand,  »wing  the  forearm 

ilward  and  backward  until  It  lies  in  the  transverse  vertical  plane 
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of  liw  liofly  (Fig.  a^s).  Its  axis  lies  dircclly  in  front  of  you.  Per- 
form the  maneuver  cautiously  and  smoothly.  Agaiti  pause  until 
th<:  muscles  are  relitxeil.  Do  not  lie  alarmed  hy  the  snapping  div 
tincUy  heard  in  the  movement.    One  may  follow  the  movement 


Fig*  aj4.^R*d>icllau  «l  itaoutdir.     fine  unite;  Pleiluai  nilJuctiou;  etbuw  k  littl*i^ 
[■ealarlDc  to  the  aiillary  line. 


of  the  bul^iRK  head  of  Lhu  humeruii  with  the  eye. 
the  end  of  this  movement,  if  it  h; 
If  it  ha»  not  proceed  to  the  third  stage  of  the 


Occasionally    ■ 
rqiosition  occurs  at  the  end  of  this  movement,  if  it  has  hecti  carried   1 


out  methodically, 
maoeuvi 


1 
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Third  Sla^e:  iVcru/ww.^Mainlaining  Rcxion  and  L-xtcrnal  rota- 
tion, next  lift  Uig  L-lhow  upwiird  and  forward— upward  and  forward 
cxacUy — do  not  permit  the  clhow  to  move  outward.  Abduction 
wilt  spoil  the  mnncu%'er  (Fig.  236).    Lift  upward  and  forward  till 
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i  FlO.  «l]-~'Re4aM><x>  of  lihaulder.     SKomt  lUge:    RiteniBt  roUtJon  until  for*- 
■rm  itanili  it  right  ansld  to  bD4)r. 


the  arm  reaches  the  horizontal— a  sudden  snap  indicates  that  U»e 
head  has  slipped  into  the  soclcet. 

Fourth  Stage:  internal  Rotation. — Proceed  now  rapidly  to  swing 
the  forearm  inward  and  acros,*  the  chest  until  the  hand  rests  on  the 


U  thcso  maneuvers  fail,  rfpt-al  them  in  the  same  ordiT,  using  *• 
litllc  more  force  in  the  snontl  and  ihin)  stay;e;<  ami  iKtusing  a  little' 
lonRci  al  the  t-iul  of  a  >laKe. 

ln_thc  lubclavUulor  form  also  litis  matiuuvet  will  succeed, 
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BBoiiM  be  moclilied  ti>  this  extent:  (>rol(mn  Iht-  second  sU^c  Iwo  or 
three  minutes,  using  morv  force  to  obtain  I'xlcrna)  rotation  am)  the 
buckward  position  of  the  elbnw.     In  this  wise^  the  muscles  are  re- 


Fic  IJt.— RiidDtlalitot  ■houldcr.     Putiilh  iUnb.     laltrnai  rntation. 


xe<I  more  completely.  Without  changing  the  external  outward 
rotation,  the  elbow  is  lifteil  upward  and  forward  a»  before. 

Not  tc^  vfGcieiit  in  certain  cases  of  subcoracoid  dislocation  h  the 
method  of  Stothe,  or  Irofiion  in  exlrcme  abduttion.    It  is  also  ajiplicublv 

all  other  forms  ol  inward  and  downward  dislocslion. 
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In  tlnsproccduTe,c\>untL-r-(-xti'nMon  is  indispensable.  Alongtowl 
will  ser\'e.  It  encircles  the  injured  slioiilder,  passing  under  the  arm- 
pit, and  the  two  ends  cross  the  back  toward  the  south  side.  While 
the  assistant  makes  forcible  counter-ex teo^oD,  the  operator  manipu- 


1 
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flG^  J3S,-^RGdui^tiun  ot  khouTJfr-     Trrhclicrn  wilh  hich  abduction.     The  »ii  of  the  humeruv 
(hould  br  iR  line  iHth  tb<  iiane  of  loaiiuliii.     AssliUnt  tu«li«i  tlie  bhuuliler. 

lates  the  arm.  It  is  best  that  he  stand  on  a  stool  or  chair  if  not  tall 
enough  to  malcc  good  traction  upward.  Now  seize  the  arm  above 
the  elljow  and  the  forearm  near  the  wrist  (Fig.  238).  Flex  the  elbow. 
Next  elevate  the  arm  by  extreme  abduction  until  it  is  in  line  with  the 
gof  the  scapula.     'I'hc  arm,  you  must  observe,  does  not  reach  the 
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[norizontal  merely,  it  is  elevated  beyond  ihal  level.  This  is  of  the 
greatest  importaiKc  With  the  arm  thus  in  extreme  abduction,  next 
makcstrong  traction  in  that  direcl ion  (Fig.  3$<t).  Assisfantein  trac- 
tion may  be  nccessarj-;  orone  mayconfidc  the  traction  to  an  assistant, 


Fii^    til. — RcOutlion  hf  litijli 


while  with  the  thumk<i,  one  pushes  against  the  humeral  head  in  tlie 
axillary  space. 

H  this  docs  not  succeed,  begin  the  second  stage: 

Dq>reM  the  arm  rapidly  and  smoothly,  letting  the  point  of  the 
elbow  pass  in  front  of  the  chest,  all  the  while  maintiiinin)!;  traction. 
This  method  occasionally  fails  for  these  reasons: 

(i)  Traction  wiTli  high  abduction  is  not  long  enough  continued. 
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Tlic  iirm ).«  d^iri^tcd  before  the  head  has  been  sufficiently  elevated  bjrj 
traction, 
(a)  The  arm  is  loweTe<i  loo  slowly. 


PlI^H    li<i- — *-  finiMniri'i  iin"1ii'>il    if  n-']:]'  i:iL.  'Ii   !■     •'  <  'i    .! 
{iHtftttitiionat  JmtrniU  aj  ^vttnj.'i 


I'ir  :  itaB*. 


In  neglected  cases  or  in  the  very  muscular,  general  antiikesia  may 
be  indispensable  whatever  the  method,  but  force  must  then  be  em- 
ployed with  still  greater  cure,  and  il  must  be  borne  in  mind,  loo,  that 
incomplete  anesthesia  here  is  as  dangerous  as  it  b  useless.  The  par> 
ticular  danger  of  this  method  is  lacentlion  of  the  axillary  structures. 
K  general  anesthe-ia  is  strongly  conlr3-indicate<l,  locai  antsthttiA 
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may  bt  employed,  injecting  the  joint  uml  ihf-  tendons  near  their  Iin« 
of  insertion.  How  long  after  tlic  injury  reduction  may  be  attempted 
cannot  be  determined  by  any  rule,  but  by  the  conditions  in  the 
individual  case.  1 


PlQ.  14J.— Oii|Hnan'>  nHChod  oi  rvducinif  liiufjipd  abutiliiet,     Sv^vcuJ  kt4g«* 

Chipnian,  of  New  London,  Connecticut,  sug:gefttK  a  method  which 
must  prove  of  value,  eiipcciatly  to  the  doctor  ccHnpcIlcd  to  act  without 
assistance. 

He  describe*  his  method  thus  (Int.  Journal  of  Surgery,  November, 
1906):  SUnd  facing  your  palicnU  Gradually  raise  the  dijlocated 
11 
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arm  lo  a  horizonliil  position  and  place  it  on  your  shoulder  with  fore- 
arm flexed  on  your  back.  Direct  ihc  patient  lo  pass  the  well  arm 
under  your  arm  and  grasp  the  wrisl  of  iht  injured  arm  with  the  well 
hand.  Thus  the  patient's  arms  encircle  your  body,  the  injured  one 
passing  over  oni;  shoulder,  the  sound  passing  under  the  other  (Fig. 
»40). 

Second  Slage.—^iuvf  direct  the  patient  lo  sag  downward,  and  the 
weight  of  ihe  body  drags  the  head  of  the  humerus  outward  and  up- 
ward, when  >'ou  can  easily  return  it  to  the  glenoid  cavity  with  your 
bands  (Fig.  341).    The  dislocation  is  so  easily  and  espeditiously  re- 
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FiO.  >4>. — DJilocation  'A  aliouliler.     (irdttAgM.) 

duccd  that  even  the  surgeon  himself  is  surprised.  There  is  the  least 
possible  additional  injury,  the  least  possible  pain;  there  is  no  need  of 
an  assistant  or  an  anesthetic 
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Ttus  variety  is  always  the  result  of  forcible  abduction  of  the  hu- 
merus, the  tear  in  the  capsule  falling  below  the  glenoid  cavity,  and 
the  head  of  the  humerus  remaining  fixed  there  (Fig.  J4J)- 

The  diagnosis  is  to  he  made  from  the  symptoms  already  described 
for  the  subcoracoid  form,  the  only  difference  being  that  the  elbow 
is  further  from  the  chest,  the  flattening  of  the  shoulder  more  pro- 
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nounccd,  the  head  of  the  humerus  more  readily  felt  in  the  axUla 
(Fig.  243)- 

The  reduclwn  may  he  affected  hy  Kocber's  method,  but  perhaps 
the  hest  mclhud  is  that  of  extreme  abduction  vrithlTaciion,  which  has 


already  heeii  flcMriheti.  The  patient  may  he  :^itcd,  but  often  must 
recline,  for  the  weight  of  the  pendent  limb  may  be  very  painful.  The 
injured  meinljer  is  grasjwd  above  ihc  elbow  with  one  hand,  below  the 
witst  with  the  other,  Sexed,  slowly  raised  to  form  an  obtuse  angle 


ji 


Pic  m4' 


-ft*dac(ion  of  tobglrnoid  diilocntinn.     Tllinl  ilngr.     TrMtioo  wllh    hitch    »b- 


ficienl  to  ciTccl  reduction  after  tlic-  muscles  have  been  thoroughly 
relaxed,  the  arm  is  to  be  dcprcA»?d  as  before  described. 

Subspinaut  Dhhcatum. — ^In  thii.  case;  llie  shoulder  is  flattened  in 
front  aod  the  cxaraininK  finger  finds  a  marked  dcpre^-siun  between  the 
tip  of  the  iicroniion  process  and  the  toracoid.    The  elbow  is  c&rried 
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■  sliglitly  forward  and  the  »rm  rotated  inward.     The  head  of  the  hu- 
merus can  be  f  i-lt  below  the  spine  of  the  scapula. 

Redurlion. — Gfncra!  a»<»thesia  ts  usually  necessary.     Graitp  the 

I  arm  above  the  elbow;  slightly  abduct  ihc  arm;  slightly  increase  the 
inward  rolalion  (never  rotate  outward);  make  traction  in  a  direclion 
downward  and  forward.     Pressure  forward  on  the  head  is  helpful, 
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The  lask  in  any  form  of  dislociition  does  not  end  with  reduction. 
There  is  stiU  the  duty  to  restore  usefulness  as  completely  as  possible, 
and  to  llial  end  the  subsequent  care  must  t)e  minutely  regulated. 
The  inclination  is  to  immobilize  the  joint  too  completely  and  loo 
long,  fearing  a  recurrence  of  iht  dislocation.  This  enforced  rest  com- 
bined with  injury  is  liable  to  produce  atrophy  of  the  muscles,  stillness 
of  the  joint,  and  protracted  loss  of  function.  The  indications  for 
after-treatment  are  various,  depending  upon  clinical  conditions. 

(A)  An  uncomplicated,  easily  reduced  dislocation  in  a  healthy 
strong  adult: 

»  Begin  by  immobilizing  the  shoulder,  but  take  care  that  after  three 
or  four  davs  of  complete  rest  massage  an<l  pai^sivc  motion  shall  be 
begun.     The  joint  is  cautiously  put  through  all  its  motions,  the  dt'l- 

^toid,  and  peclorali.>i  major,  and  the  Ac.ipular  mu.scles  carefully  mas- 
saged; a  daily  sfencc  gradually  prolonged. 
In  the  interval  the  arm  is  )>andaged,  hut  gradually  the  drcs,<ung  is 
relaxed  and,  after  a  week,  movement  left  quite  free.  In  two  weeks 
of  such  treatment  the  function  may  be  entirely  restored. 
(B)  The  case  was  complicated  with  injury  to  the  soft  parts,  was 
with  difficulty  reduced,  and  only  after  a  number  of  attempts;  it  is 
likely  that  the  capsular  ligament  was  extremely  lacerated: 
Under  such  circumsMnces  not  only  t)artial  displacement,  but 
actual  dislocation  is  to  be  feared.  Immobilize  the  joint  with  a  Mayor 
sling  or  Vcl])eau  bandage  and  let  it  so  remain  a  week.  But  this  will 
not  prevent  massage  over  the  shoulder  after  four  or  five  dav^s.  Do 
not  prolong  the  fixation,  remembering  thai  a  dislocation  accompanied 
by  great  violence  furnishes  the  c*>n<lition  most  favorable  to  adhesions 
and  weakness,  and  against  these  c^'ils  we  have  no  remedies  but  mas* 
sage  and  gymnastics,  which  must  he  early  begun  and  long  continued. 


I 

1 
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A  man  was  brought  to  the  City  Hospital  with  a  pronounced  sub- 
coracoid  dUlocation.  The  radiograph  showed  a  jiart  of  the  greater 
tuberosity  scak-d  off.  The  injury  was  a  crushing  one.  a  great  stack 
of  Mick^  filled  with  dour  having  toppled  over  and  pinned  him  against 
the  wall.  The  tendon  of  the  biceps  was  probably  torn  Irom  its  groove 
carrying  a  fragment  of  bime  with  it.  Undi;r  general  anesthesia  the 
dislocation  was  easily  reduced  by  traction  with  high  abduction  com- 
bined with  |;ressure  on  the  head  of  the  humerus.  Aflcr  two  weeks, 
immobilization  the  lenderncss  on  pressure  over  the  greater  tuber- 
osity was  still  marked  and  it  was  assumed  that  the  fragment  was  not 

yet  reunited.  Movement  at  the 
elbow  also  excited  pain  at  the 
shoulder.  After  another  ten 
days'  massage  and  passive  mo- 
tion was  tried  again  with  better 
results  and  at  the  end  of  five 
weeks  he  had  regained  the  func- 
tions of  the  joint  in  fair  degree. 


DISLOCATION  OF  THE 
LOWER  JAW 

This  accident,  which  may  hap- 
pen at  most  unexpected  times, 
when  yawning  or  Laughing,  for 
._         ^^,,,  ^^      instance,  might  be  confused  with 

/^  jf '  ^      certain  fractures  of  the  inferior 

'     '  11  maxilla.   The  opened  mouth,  the 

Pic  »«.— Dui«*"on o( j«w.    (UphUiVi     loss   of   power   to   close  it,  are 

cimracleristie  (Fig.  ?4s').  The 
reduction  is  \isually  eaay.  Both  sides  may  be  reduced  simulta- 
neously. Wrap  the  thumbs;  you  have  to  deal  with  the  powerful 
muscles  of  mastication,  which,  when  the  dislocation  is  reduced,  are 
likely  to  close  the  jaws  with  much  force. 

Tlie  thumbs,  passed  into  the  mouth,  press  downward  and  backward 
on  the  molar  teeth;  at  the  same  time,  the  I'lngcrs hooked  under  the 
upward.     In  the  muscular,  considerable  force  is  required 
i  should  be  moved  only  slightly  for  several  days. 
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DISLOCATION  OF  THE  ELBOW 

Dislocation  of  thcftbow,  which  occurs  with  cotisid«rabk  frequency, 
especially  in  childrvii,  nearly  always  assumes  the  form  of  backward 
displacemcnl. 


P>G.  14(1. — Raluction  of  ihe  clbnir.joint.     Troelioo  niib  grvluiil  ttuion  mnibinnl  trilb 


Diagnosis.  -The  elbow  is  increased  in  thickness  an tcro-posttriwrly. 
The  flexure  of  the  joint  Is  depressed.  Where  the  head  of  the  radiua 
should  be  there  is  a  depression.     The  olecranon  is  abnormally  pron^- 
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nvnt.  Compare  tlie  relation  of  the  olecranon  to  the  inner  aoadyhx 
lines  on  the  two  sides.  Flexion  is  quite  painful  and  practically 
impossible.  ■ 

If  the  diaKnoMs  is  douhtful,  as  it  often  must  l>e  when  swelling  is 
great,  one  thinks  of  supm-condylar  fracture.  But  In  the  case 
of  fracture,  the  relation  of  the  olecranon  to  the  condylar  line  is 
unaltered;  the  humerus  is  shortened;  the  deformity  disappears  with 
traction. 

Reduction.— (A)  Standing  on  the  injured  side,  seize  the  arm  abov-e 
the  elbow  willi  holh  hands,  and  a*  an  a.*sistiinl  mak»  Irarlion  on  the 
forearm,  steady  the  arm  and  press  with  both  thumbs  on  the  olecranon. 
The  traction  i*  made  at  first  in  the  direction  of  the  long  axis  of  the 
forearm,  but  as  the  limb  yields,  the  forearm  is  rapidly  flexed — con- 
tinuing the  traction  and  pressure,  iiy  this  ine:ins  riiposilion  is  usu- 
ally quite  easy  (Fig.  J46). 

Traction  and  counter-traction  as  before,  except  that  the  traction 
which  began  in  the  direction  of  the  long  axLs  of  the  forearm  and  pro- 
duced flexion,  now  produces  hj-pcr-cxtension.  In  the  meantime, 
press  on  the  olecranon  aiid  the  head  of  the  radius.  In  this  way,  one 
will  sometimes  succeed,  but  do  not  forget  this  method  b  available 
only  for  those  who  have  supjile  joinlji. 

(C)  Method  of  .^sttcy  Cooper; 

The  patient  is  sealed  on  a  chair — you  place  yourself  on  the  side 
opposite  the  injured  elbow.  If  it  is  the  right,  for  example,  stand  upon 
the  left  side  and  place  a  foot  upon  the  chair.  Gel  the  bend  of  the  el- 
bow over  the  knee.  Steadying  the  humerus  *ith  one  hand,  draw  on 
the  flexed  forearm  with  tlic  other,  at  the  same  time  flexing  the  ellrow 
over  the  knee. 

Generally  speaking,  however,  if  the  first  method  fails,  it  is  bet- 
ter to  give  a  general  anesthetic,  with  which  the  chief  difHculties 
disappear. 

Lateral  dislocations  are  usually  replaced  without  much  trouble  by 
pressure  combined  with  extension. 

/l/'er-/r<'a/»i(;»i/.— Tliis  must  be  begun  even  earlier  than  for  the 
shoulder— massage  and  passive  motion  -else  a  sti0  joint  is  very 
likely  to  follow. 
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DISLOCATION  OF  THE  THUMB 

Tliis  accident,  apparently  simple,  presents  some  peculiarities, 
which  must  be  hnrne  in  iiiin<). 

Thc«  displacements  at  the  metacarpo- 
phalangeal joint,  are  cbssilled  as  incom- 
plete, complete,  and  complicalcd,  de- 
pending ujiim  the  relalion.'i  which  the 
articular  surfaces  assume  and  upon  Ihc 
di»pu»ition  of  Ihe  sesamoid  bone  (Fig. 
347}.  iHcompltU  dislocations  leave  Ihe 
arti<:ular  surfaces  in  slight  contact;  (om- 
plcJt  dislocations  find  the  articular  sur- 
faces at  right  imglcs,  the  phalanx  stand- 
ing upon  the  dorsum  of  the  mi-lncar[«il 
(Fig.  148);  and,  if  in  addition  to  this,  the 
torn  anterior  ligament  and  se^amutd 
bone,  in  attempt  at  flexion,  are  wedged 
between  the  articular  surfaces,  the  dislo- 
cation is  said  to  be  compluitU-dy  a  condi- 
tion dilTicult  to  manage  (Fig.  Hff).  Since 
this  condition  i.-t  produced  by  maladroit  attempts  at  reduction  of 


Pic  MT.—Coniplele  dulucstion 
o(  tbBmb.     iUotUm.l 


Pill.    14(1.— CoiiipliCBlad    rittlo- 
et-tim    at    Uiunb.     {JfaaO^s.) 


the  complete  dislocation,  it  is  especially  dearablc  to  understand 
the  maneuvers. 
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Whether  the  dislocation  be  complete  or  incomplete,  nrvtr  sUempt 
reduction  hy  flexion.  That  is  the  thing  to  be  avoided.  Seize  the 
thumb  and  slightly  bend  it  still  further  backward,  at  the  same  time 
pushing  the  base  of  the  phalanx  oblii^uely  downward  and  fornnrd. 
Directly  the  phalanx  will  be  fcU  to  slide  over  the  head  of  the  meta- 
carpal into  its  place. 

Complualfd  Dislocation.— (J.c}b.ts.)  Employ  geticral  anesthesia. 
Only  iJic  miHl  carefully  regulated  maneuvers  wrill  succeed.  Do  not 
attempt  the  reduction  unless  the  various  steps  arc  dearly  in  mind. 

(i )  Make  traction  nn  the  digit  in  the  direction  of  it.i  axis  until  it 
is  as  long  as  normal. 

(a)  Seixing  the  thumb  between  foreringer  and  thumb  in  such  man- 
ner that  your  thumb  presses  on  the  dorsal  surface  of  the  dislocated 
joint,  bend  it  backward  until  it  slanils  perpendicular  to  the  meta- 
carpal, or  even  further.  The  object  is  to  put  the  thumb  in  the  posi- 
tion of  uneompliciikd  dislocation,  and  thus  disengage  the  sesamoid 
bone. 

(3)  Still  holding  il  at  that  angle,  push  the  base  of  the  phalanx 
forward. 

(4)  flaving  pushed  the  phalanx  as  far  forward  as  possible  in  this 
mannt^r,  begin  suddenly  to  flex  it,  in  the  meantime  keeping  the  last 
phalanx  exlendfd  and  do  not  cease  to  push  forward  while  flexing. 

If  failure  attends  two  or  three  allcnipls,  du  not  persist;  proceed 
to  operate. 

Dislocations  of  Xhfflngtrs  »hould  be  treated  in  the  same  manner — 
never  begin  by  flexing. 

Reduce  by  first  bending  the  finger  backward  and  then  pushing 
the  base  of  the  phalanx  forward.  In  every  case  the  purpose  is  to 
reproduce  in  rwluction  the  movements  of  dislocation. 

DISLOCATION  OF  THE  HIP 

These  accidents  are  always  serious,  and  yet  are  cumparatively  rare. 
Of  the  different  forni-i  of  luxation  of  the  femoral  head,  the  backward 
on  the  dorsum  ilii  is  by  far  the  most  frequent  (Figs.  250,  251). 

Diagnosis.-  The  thigh  is  adducted,  rotated  inward,  and  practically 
immovable.    The  leg  is  apparently  shortened,   the  knee   slightly 
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Hcxfd.  Tlic  Irochanler  rests  above  the  line  drawn  fmm  the  spine 
of  the  ilium  to  the  ischial  tuberosity.  The  femoral  head  may  be 
fell  under  the  gluteal  muscles  on  the  dorsum  ilii. 

Redmthit.—Gencnil  anesthesia  is  usually  necessary.  I^y  the 
patient  on  a  pallet  on  the  floor.  A  strong  assistant,  jueM^^iiig  on  the 
iliac  spines,  immobilizes  the  [lelvia. 

FirsI  Movement:  l-'Uxion  of  Thigh. 
— Grasp  the  thigh  above  the  knee 
with  one  hand  and  with  the  other, 
the  leg,  and  griiilunlty  Ilex  the  hip 
and  knee.  Flex  the  hip  to  a  risht 
angle. 

Second  MoifinetU:  T taction  on 
Ike  FUxed  Femur. — When  llic  hip 
is  flexed  at  a  right  angle,  begin 
traetion,  maintaining  that  angle. 
I)o  not  be  afrai<l  to  use  force. 
This  is  the  most  important  man- 
euver. PrnpL-ily  ai)plied,  that  is  to 
say,  with  powerful  traction  on  the 
hip  bent  at  a  right  angle,  the  effort 
will  often  be  rewarded  by  a  sudden 
snap,  which  indicates  that  the 
femoral  head  has  returned  to  its 
socket  (.Fig.  153), 

Third  Movemenl:  External  Rota- 
tion with  Abdtution. — PcrsistiDg  in 
the  traction,  the  re.*isling  muscles 
arc  fell  to  yield.  Now  carry  out  the  final  maneuver,  which  should 
guide  the  head  over  the  rim  of  the  acetabulum  into  place.  Continue 
traction  to  some  extent,  but  rotate  the  thigh  outward  and  at  the 
same  time  abduct.  All  the  other  methods  proposed  arc  but  modi- 
fications of  this  (Fig.  253). 


Pig.  Jio. — Baclnttrd  dlilMsliac.  donum 
ilii;  <hnn«(iinir.  invflminn.     {iiuullin^'i 


I8CI1IATIC  DISLOCATION 

Diaffiio^tlc  points:  Adduelicm,  inward  rotation,  marked  flexion 
of  both  knee  and  hip  (F'ig.  254}. 
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Reduclhn.'—Uy  the  same  mctlind  ;i*  the  dorsum  ilii.     Do  not  begin 
the  final  movement  of  abduction  an'l  external  rotation  loo  soon. 


F>a-  JSI-'— Oi^ocatioD  of  thd  ftmuT  upwanl  uul  bivkvrin!  in  m.  child. 
TIm  >rro«  point!  to  ths  acttabuluni. 


SUBrUBIC   DISLOCATIOS 

Diagnostic  poInLs:  Compared  with  the  ischiatic  an  op|x>.'ute  con* 
dition  of  affairs  exists —iibduction.  external  rotation  and  extension. 
The  great  Irochatiler  cannol  lie  located  (Fig.  155). 

Reduction. — Flexion  is  here  illusory,  and  equally  so.  blind  traction. 
SlighUy  li/ting  the  extended  limb,  abduct  it  as  far  as  pos&ible;  while 


J 
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DISLOCATION  OF  THE  KNEE 

This  awidenl  is  infrequent,  easy  of  diagno&is,  and  comparaiivdy ' 
easy  lo  reduce. 

General  anesthesia  is  frequently  necessary.     Two  assistant  are 
needed,  one  for  tract ioh on  the  leg  undone  forcountcr-traction  on  the 

ihijtli,  wliilc  pressure  is  applied  ai  the  joint. 


Hip  rtrongly  Oncri, 

One  must  be  concerned  here  with  the  condition  uf  the  blood 
vessels.  Suppose  there  is  no  pulse  at  the  ankle,  the  popliteal  space 
ia  evidently  filled  with  blooil.     Under  these  circumstances  apply  a 
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tourniquet,  un<l,  under  rigid  untisqists,  open  up  thv  space  l*y  a 
longitudinal  incision,  turn  out  Ihe  clols,  liRate  the  torn  vessels. 
Renuivc  ilic  iHurniqufl.  complftc  lh«  hcmostasis,  and  ww  up  the 
wound.     The  limb  is  bnndaj^ed  in  cotton,  elevated,  and  kept  warm. 


PlD.  #54. — Duldcaititan  orf  tup 
bukward  inio  tht  hiiiic  oatiJi. 

<,Ua-UU.l 


lubpubic;       viUntion,       cvcrWoD. 


Time  alone  can  tell  whether  or  not  the  clrculaiion  will  he  reatoied 
and  gangrene  averted. 


DISLOCATION  OF  THIC  SEMILUNAR  CARTILAGES 

This  is  an  Injury  likely  to  he  forgotten  in  making  a  diagnosis  of 
disabilities  of  the  knee. 

The  internal  semilunar  cartilage  U  much  mure  likely  to  be  in- 
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volved,  the  accidfrnl  usually  occurring  in  this  manner:  the  individual 
allempu  to  turn  suddenly  while  the  knee  i»  flexed.  The  carlDage, 
either  as  a  whole  or,  more  often,  a  part,  projects  to  the  outside  (ht  in- 
side of  the  joint  circumference.  There  is  a  sudden  painful  locking 
of  the  joint. 

The  patient  himself  is  often  able  lo  relieve  ihe  condition  by  a  little 
manipulation  of  the  joini,  comhincd  with  lateral   pressure.    The 

injury  is  a  serious  one,  funcliaiially,  and 
demaniU  prolon};cd  rest,  in  Ihe  hope  that 
union  may  occur.  An  ela.'tlic  silk  stocking 
tor  the  knee  gives  support  and  lends  to 
prevent  recurrence  of  the  (rouble,  but 
violent  movements  are  almost  sure  to 
bring  a  return.  If  :isepsis  is  assured,  the 
joint  may  be  opened  and  the  cartilage 
sutured  lo  ihe  liliia — an  opcralion  lo  be 
advitked  by  the  getiend  practitioner  and 
yet  scarcely  ever  necessary  to  be  undcr- 
laken  by  him. 

DISLOCATION  OF  THE  P.ATELLA 

The  difficulties  in  correcting  the  dis- 
j>lacement  of  the  patella  are  various,  de- 
pending not  only  on  ihe  character  of  the 
dl%locaiion,  but  aUo  on  the  condillun  of 
the  ligaments  and  muscles. 

In  genera!,  there  is  one  method  of  Ireal- 
ment,  vij!.: 

Extend  the  leg  completely  and,  holding 

il  in  extension,  flex  ihe  thigh  to  a  right 

angle.      11)'  ihis  mean.s  liic  quadriceps  extensor,  in  whose  tendon  of 

insertion  the  [)atellH  is  lodged,  is  relaxed,  permitling  the  bone  to  be 

Rianiputaled  into  place. 

DISLOCATION  OF  THE  ANKLE  AND  TARSUS 

Tile  diiLgnu.-tis  and  correction  of  ihcM-  injuries  are  more  especially 
matters  of  anatomy.     Whoever  has  clearly  in  mind  the  relations  of 


Fia.  J56. — DcTwnwarit  rliflloca- 
tinn.     OblDtBlir.     iMouaSn.i 
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PPc^poneDtt  of  Uie  foot,  can  determine  the  char%clcr  of  the  disar- 
^cmcnt  with  ihi:  minimum  difficulty. 
If  the  diagnosis  is  wrongly  made,  correct  reiioxition  is  lacking, 
and  in  constqucncc  there  persists  a  degree  of  deformity  and  loss  of 
function. 
■  One  must  bi-gin  his  task  of  diagnosing  a  serious  injury  to  the  foot 
by  recallin;;  the  rclalioni.  of  the  malleoli  and  astragalus,  tlie  os  calcts, 
and  the  other  tarsal  bom-;*,  lo  each  other. 


h 


Pm   rjT-— B><^1»uJ  i^lacatian  at  ankle  with  Utntim  at  Uw  tibU. 
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Inspect  the  foot;  the  heel,  the  sole,  the  borders,  the  malleoli,  the 
tcndo  achillis— and  compare  each  of  these,  point  for  point,  with  ihc 
sound  side,  Remeinbtr  that  the  line  of  the  tibial  crest,  prolonged, 
falls  on  the  second  toe. 

A  dislotaiion  of  the  ankie-joinl  asiumes  various  forms.  The  other 
bones  may  be  dislocated  from  the  astrat-alus,  which  retains  its  normal 
relation  to  the  malleoli.    There  may  be  solely  a  dislocation  of  the 
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astragalus,  which  may  lake  almait  any  pOMiiun  imaKinabtc. 
often  aiic  tinds  (li»placirtni-nt   of    the    tnclulursuU  and    phul»ngcs. 
There  may  be  a  fracture  of  the  fibula  (Fir.  357).  ■ 

It  U  scarcely  possible  to  indicate  an  exact  method  of  reducing 
such  hixalion*.  The  surgeon '.s  incetiuily  inu.*!  suggest  the  proper 
\'ari3tions  of  iracliim  combined  with  pressure.    A  type  may  be  found 

in  ba<kwnrd  tlixlixalions  of  the  ankle  (Fig. 

The  malleoli  are  carried  forward,  the 
heel  is  elongated,  the  foot  shortened. 
There  i*  a  transverse  fold  in  front  of  the 
ankle,  ridged  vertically  by  the  stretched 
extensor  tendons. 

Reduction.— The  patient's  foot  projects 
over  the  end  of  the  table,  an  assistant 
sleadying  the  flexed  knee.  Grasp  the 
heel  with  one  hand  and  the  middle  of  the 
foot  with  the  other  (I'ig.  259).  Make 
traction  at  first  to  reflex  the  opposing 
muscles  and  then  shove  the  foot  forward 
and  a1  the  same  time  flex  it. 
AfUr-lreatmrnl.-  -The  injured  joint,  carefully  padded,  must  be 

fixed  by  a  piaster  splinL    After  eight  lo  ten  days,  passive  motion 

aiid  massage  must  be  begun. 

COMPOUND  DISI-OC.'\TIONS 

These  are  accidents  always  to  be  dreaded,  and  yet  they  yield  ex- 
cellent results  under  antiseptic  methods. 

Before  you  is  a  joint  wide  open,  the  articular  surface*  hare,  per- 
haps protruding,  and  immediaif  ly  you  think  of  resection  or  amputa- 
tion, and  yet  you  wiU  do  neither.  You  will  proceed  to  do  a  most 
careful  disinfection  and  to  secure  a  complete  reposition  and  immo- 
bilization.    The  one  chief  concern  is  dhinfedion. 

The  same  indications  for  treatment  are  present  as  in  compound 
fracture  into  joints  (see  page  aSj)  and  depend  upon  the  degree  of 
injury  to  the  soft  parts  and  whether  Ihe  infection  is  or  is  not  obvious. 


Pin.    lit. — Rirlcnrd    dulock- 
tlon  of  inklc.     (UaalltH.) 


COMPOUKD  DISLOCATIONS 

The  skin  alwul  the  w»un<l  is  prqiaretl  as  for  a  auigical  operation, 
the  wound  is  thoroughly  flushed  out  with  Dormal  sail  solution,  forciftn 
Imdies  art:  r^movucl,  am!  replacement  b  effected.  The  next  step  will 
vary,  depending  upon  the  degree  of  confidence  in  having  completely 
steriliKed  ihe  joint  cavily.  If  the  cllort  has  been  cxactinR  in  that 
regard,  tightly  suture  the  dcqi  kyrrs  over  the  joint,  clo^-  ihe  supcr- 
fni.ll  layers  with  tnlerruptcd  sutures  and  apply  drainage. 

If  the  articular  structures  were  impregnated  willi  dirt,  line  will 
Still  fear  i.uppuration  despite  the  greatest  care  in  cleansing,  and  will 
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Plli.  ts« lUdaclion  of  ilialocaUd  kokle.     Iliii  •uutant  ifilici  tha 

flewd  knw.    (HmA.) 

dose  the  wound  less  firmly  and  provide  for  free  drainage.     Rcmov-  ' 
ing  as  many  bacterin  as  possible,  starving  those  that  remain  by  re- 
moving their  food  supply— devitalized  tissue  and  blood  serum — are 
the  principles  of  treatment;  cleansing  and  draining,  the  means;  heal-  ■ 
ing  without  inflammation  or  suppuration,  the  end. 

Drrsfing  and  /l//i*r-fijrf.^I laving  provided  for  drainage,  cover  the 
wound  with  sterile  gauze,  envelop  the  limb  in  absorbent  cotton  and 
immobili/.e  the  joint  with  a  plaster  splint. 

As  soon  as  the  soft  parts  arc  healed  and  the  danger  of  infection  has 
pa^se<l.  begin  massage  of  the  muscles  and  slight  movemeut  of  the 
parts  daily. 

But  in  sj>ite  nf  careful  cleansing,  infection  may  develop.  On  lh« 
third  day,  perhaps,  a  chill  occurs,  the  fever  mounts  rapidly  and  there 
are  all  the  local  signs  of  inflammation  and  «epsis.    0»  not  temporize, 
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but  un media tL-ly  open  the  wound,  douche  thoroughly  vnth  peroxide 
or  iodine  water  and  leave  the  wound  open.  Immobilize.  If  the 
temperature  does  not  {all  and  the  local  conditions  do  not  improve  in 
a.  few  hours,  proceed  at  once  to  do  an  arlhrotomy  (see  page  440). 

The  thorough  drainage  by  this  means  obtained  will  usually  control 
the  ^.ituation.  The  drainage  h  Kradualty  withdrawti,  and  will  not  Ik 
necessary  after  about  the  tenth  day.  If,  even  then,  the  swelling  aad 
lever  do  not  subside,  there  is  nothing  left  to  prevent  a  general  in- 
fection but  immediate  amputation,  and  even  that  may  be  loo  late, 

The  shoitlder-joinl  rarely  suffers  a  compound  <iislocalion.  Such  an 
injury  is  especially  serious  for  the  reason  that  there  arc  so  many  com- 
plications; the  shoulder  muscles  are  torn,  ihe  axillary  ves.iels  and  the 
nerves  of  the  brachial  plexus  lacerated. 

It  must  be  treated  on  the  general  principles  enumerated  and  the 
result  is  often  suqirisingly  good.  If  traumatic  aneurism  exists,  the 
pectoralis  muscles  must  be  divided,  the  space  exposed  and  the  vessels 
ligated. 

The  hip-joint  Is  occasionally  the  tile  of  a  compound  dislocation  and 
nearly  always  the  shock  is  fatal. 

Eibow. — -This  is  a  comparatively  frequent  accident  and  Is  treated 
on  the  general  principles  outlined.  If  the  injuries  arc  severe,  a 
partial  excision  may  be  required  to  perfect  <lrainage  and  insure  a 
belter  joint.  Amputation  will  be  indicated  only  in  old  age,  morbid 
coiiKtitulional  di^bility,  or  extreme  local  destruction. 

An  automobile  overturning  caught  tJic  driver  in  such  way  as  to 
produce  a  compound  dislocation  of  his  elbow.  He  was  brought  in  by 
the  ambulance,  with  a  tournicjuet  on  the  arm. 

Under  a  general  anesthesia  the  wound  was  explored  after  deansiog 
with  tr.  iodine. 

The  en<]  of  the  humerus  protruded  Umugh  one  ugly  ragged  rent. 
The  brachial  artery  w.is  lorn,  the  ends  widely  separated.  The 
brachialis  antlcus  could  scarcely  be  idontilird  and  the  median  nerve 
stood  out  prominently,  stretched  over  the  projecting  bone. 

Reduction  was  accomplished,  the  torn  vessels  ligated,  the  tourni- 
quet removed  and  an  efTort  made  to  suture  tlie  capsule. 

Xext  the  torn  brachialis  amicus  and  the  group  of  muscles  attached 
to  the  internal  condyle  were  repaircil  in  a  fashion^  with  chromic  gut; 
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the  bicipital  fasria  was  sutured  also  with  chromic  and  the  skin  with 
siUcworm-giit  with  slight  drainage;  ihc  joint  was  fixed  tn  flexion  with 
plaster  in  the  form  of  a  posterior  5plint. 

On  accounl  of  the  ruplured  brachial  arlery  gangrene  was  feared 
but  at  the  end  of  thirty-six  hours  a  slight  radial  pulse  was  felt.  There 
was  much  swelling  and  groat  pain,  but  scarcely  any  rise  of  tem- 
perature. 


Fra,  a^> — -E^rftciur*  bad  L'onipoiiad  diilocaXion  mt  ths  wtwI.     Hand  s«vb1-     (SiHitfJrrJ 

Eventually  a  considerable  slough  occurred  in  the  wound,  but  with- 
out evidence  of  infection.  A  month  waH  required  for  repair  of  the 
wound. 

Under  an  anesthclic  ihe  limb  was  gradually  extended  and  &xcd  in 
that  position  for  a  while.  M  Ihe  end  of  Ihe  sixth  week  it  was  flexed 
again,  this  time  maiii|>ulated  quite  freely. 

The  whole  forearm  remained  very  painful  and  the  i»alienl  was  un- 
able to  move  il.  He  insisted  on  amputation,  but  was  encouraged  lo 
persevere  with  massage,  the  clectrti-  current  and  hot  ballis.  Some 
improvement  in  the  pain  was  secured  and  the  patient  be^n  to  work 
with  the  jcMnt  himself.     From  that  lime  on  the  joint  gradually  re- 
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sumcd  all  its  functions  and  at  the  end  of  six  months  he  was  dii' 
hi*  Ford  as  swiftly  as  before. 

The  wrist  should  be  treated  conservatively.  A  loose  carpal  bone 
may  refjuire  removal  or  partial  resection.  Amputatiim  will  he  re- 
quired if  healing  is  obviously  out  of  the  question  (Fig  260). 

Cumpiiund  dlsliicalions  nf  ihc  kntt-joinl  are  vcrj"  rare.  If  CoO* 
servalism  fails,  amputation  is  the  only  altcrnalive. 

Ankle  and  Tarsus.— Th.e^.t  disloeatii^ns  are  frequent  and  require 
much  attention.  Anlise]>tic  foot  baths  serve  an  cMellcnt  purpose 
though  the  primary  cleansing  must  be  especially  vigorous.  Th« 
tarsal  bones  may  need  to  be  sutured  to  he  retained  in  place.  Espc- 
cLil  care  must  be  taken  not  In  interfere  with  the  circulation  (see  page 
a88,  compound  fractures). 

CONTUSIONS  OF  THE  KNEE-JOINT 

These  are  so  frequent  as  to  call  for  a  special  word.  The  aim  is  to 
avoid  an  acute  synovitis,  which  may  become  suppurative.  In  milder 
cases,  rest  in  bed  with  some  mild  linimcni  and  light  massage  will 
1m;  .lulTicienl,  and  the  pain  and  stiffness  will  rapidly  subside. 

In  the  severer  caacs,  indicate*]  by  pain  and  swelling,  more  active 
measures  must  he  instituted. 

Wrap  the  joint  in  absorbent  tollon  and  apply  a  plaslcr  bandage  for 
two  or  three  das-s.  The  uniform  pressure  will  limit  the  effusion  and 
hasten  ils  asbsorplion.  After  that  you  may  begin  hot  spnnging  and 
ver>'  gentJe  pa.s5ive  motion  with  massage,  applied  at  first  only  to  the 
muscles  moving  the  joint,  and  afterward,  as  the  tenderness  subsides, 
to  the  joint  itself. 

PUNCTURE  AND  STAB  WOUNDS  OF  THE  KNKE- JOINT 

The  treatment  will  depend  largely  on  the  instrument  which  in- 
flicted the  wound  and  the  appearance  of  the  wound.  If  the  wound 
is  clean-cut,  ami  the  instrument  presumably  non-septic,  content 
yourself  with  sterilizing  the  field  of  the  wound,  enveloping  the  knee  in 
an  antiseptic  compress  and  putting  the  joint  at  rest,  preferably  in  a 
plaster  splint.  Yini  will  an!^iou^ly  watch  the  lempcratoic.  If  it 
does  not  rise  within  three  or  four  days,  one  niaj'  cease  to  feat  infec- 
tion, and  «.iirh  swelling  as  appears  is  not  lUgnificanU 
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is  quite  different  when  ihe  temperature  be^ns  to  rise  and  the 
local  symptom.-*  uraiiually  iiicrtasc,  or  if  ihe  woLiid  h  seen  after  some 
days  uf  neglect  and  the  symptom!;  of  infection  arc  fully  developed. 

Under  these  circumstances,  there  must  be  no  delay,  fnimcdiaic 
operation  is  impeialive;  it  is  indicated  to  do  an  arlhrotomy,  disinfect 
and  drain  (see  pa|te  440). 

This  treatment,  early  and  property  applied,  will  save  the  joint. 
As  infection  subsides,  the  draitia|;e  is  gradually  withdrawn. 

There  are  cases,  however,  in  which,  unfortunatdy,  even  these 
atrcnuou.i  me.isures  fail.  In  spite  of  immediate  recognition  of  the 
urgency,  and  immediate  action,  laying  open  the  joint  with  the  ut- 
most freedom,  followed  by  re{)«ate<i  irrigatiutu — in  spile  of  Ihe  ut- 
most endeavor,  the  symptoms  of  grave  general  infection  persist  and 
it  is  ncces>ary  to  amputate.  Thii  may  save  the  |>aiientV  life"mo«_ 
often  it  will  not. 

EXTENSIVE  INCISED  OR  LACERATED  WOUNDS  OF 
THE  KNEE-JOINT 

In  these  cases,  it  is  never  suHicienl  merely  lo  cleanse  the  »kin  and 
seal  the  wound  with  antiseptic  dressings.  The  wound  must  be  en- 
larged, thoroughly  cleansed,  and  the  joint  cavity  irrigated  with 
sterile  water  or  normal  salt  solution  and  wiped  dry  with  sterile  g&uix. 

After  the  complete  disinfection,  llie  wound  in  the  capsule  issulured 
and,  perhaps,  aUn  the  sVin.  More  frequently,  however,  one  will 
feel  safer  to  leave  drainage  in  the  skin  wound.  The  joint  is  immobil- 
ized, and  if  everything  goes  well,  the  drainage-tube  is  removed  after 
forty-eight  hours. 

SPRAINS 

In  Reneral.  these  conditions  are  to  be  treated  by  6rm  bandaging  for 
two  or  three  days,  to  limit  the  swelling  and  hasten  Ihc  absorption  of 
the  effusion;  and  then  ma.ssage  and  slight  passive  motion  arc  begun. 
It  is  lietler  to  give  the  joint  functional  rest  until  at  least  the  greater 
part  of  Ihe  pain  has  subsided. 

The  atikle-jaim  is  more  frequently  spraiiiefi  than  any  other,  partly 
on  account  of  its  construction  and  partly  on  account  of  its  function. 
The  weight  of  the  body  falls  on  Ihe  insecurely  poised  foot  and  the 
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ankle  give*  way  under  the  load.  The  ankle  usually  hendii  outward 
and  the  external  lateral  ligaments  are  subjected  to  great  strain. 
They  are  undoubtedly  often  lacerated  or  the  capsular  ligament  may 
be  torn.  The  pain  in  the  severe  eases  is  immediate  and  intense;  the 
patient  may  faint.  If  the  joint  is  continued  in  use,  the  swelling  is 
aggravated,  but  in  any  event  swelling  rapidly  ensues. 

Morphine  may  be  neccs.sary  to  relieve  the  pain.  If  seen  at  once, 
the  ankle  is  immobilized  in  plaster  of  Paris  for  a  few  days,  or  band- 
aged tightly  with  a  flannel  or  rubber  bandage,  or  strapped  with  adhe- 
sive plaster,  after  which  massage  and  passive  motion  are  employed. 
The  patient  should  walk  with  crutches  at  first.  The  joint  will  be 
stronger  than  if  it  was  used  before  the  pain  and  swelling  had  sub^dcd, 
although  excellent  authorities  advise  walking  from  the  first. 

If  adhesive  strips  arc  used,  in  order  to  avoid  circular  constriction, 
apply  them  in  ihi.^  manner:  cut  the  adhesive  strips  ^  inch  wide 
and  in  two  lengths,  la  and  i8  inches. 

(i)  Begin  with  one  of  the  long  strips  in  front  of  the  big  Uk,  carry 
the  strip  back  around  the  heel,  keeping  just  above  the  contour  of  the 
sole,  and  bring  thr  strip  back  across  the  dorsum  of  the  foot  to  the 
starting-point.  Overlap  with  this  a  .similar  strip.  Both  should  be 
tightly  drawn. 

(2)  Begin  with  one  of  the  shorter  pieces  above  the  ankle  and  carry 
it  under  the  heel  to  the  opjwsite  side. 

The  subsequent  strips  are  applied  alternately  in  this  fashion,  each 
o\'erIapping  the  one  preceding,  until  the  foot  is  practically  covered. 

The  whole  is  then  enclosed  in  an  ordinary  roller  bandage  and  the 
foot  kept  quiet.  After  two  or  three  days,  the  patient  may  begin  to 
move  around  a  little,  but  the  dressing  must  be  left  on  till  the  pain  and 
swelling  have  subsided.  It  may  be  reinforced  by  additional  strips 
placed  over  tlie  loose  ones. 

The  manner  of  giving  massage  is  also  important.  In  the  case  of  a 
tender  joint,  begin  by  gently  Stroking  the  healthy  tissues  just  above 
the  joint  in  the  direction  of  the  blood  and  lymph  currents,  and  gradu- 
ally approach  the  joint.  The  movements  are  gradually  made  more 
vigorous,  using  the  palmar  .surface  of  the  hand.  After  a  few  minutes 
of  this  work,  the  joint  wiU  usually  permit  a  direct  manipulation  and 
finally  slight  passive  movement  h  l>cgun. 
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■  rupture  of  the  cruci.\l  ligament  of  the  knee 

An  injurj-  to  tlic  kntc- joint  often  cliugmxMrd  an  sprain,  is  rupture  of 
the  crucial  ligament  of  the  joint.  This  injur>-  happens  when  violence 
is  applied  to  the  flexed  j<Mnt  at  which  time  the  anterior  ligament  is 
very  tense. 


PiO.  lOt. — RoptUTO  of  Ite  cradal  li«unrat  due  lo  Ulcret  Udw  un  Bard  lcn«.     Tb*  X-ny 
mally  tba**  *  pcrtion  e(  ttie  titati  tpinc  wniKhcd  off. 

Turning  suddenly  on  the  flexed  knee  may  produce  Ihe  *anitr  result. 
'ITic  pain  and  disiihiliiy  are  oul  of  all  proportion  to  the  apparent  in- 
jury, but  the  swelling  is  not  extreme.    The  X-iay  V\\\  u'.vmSV'j  W 
dic8lc  the  Batum  of  the  trouble  not  becaiusc  the  V\|g9Lm%nV&  c%%v  «. 
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shadow,  1)uL  because  some  fragments  of  the  bony  attachments  are 
avul»e>l.  In  fad  in  some  cases  "  [raclure  of  the  lihial  vpinc"  is  the 
better  diagnosis  (Fic.  »6i). 

ProIonRed- fixation  in  plaster  is  the  proper  treatment.  Massage, 
nuinipulation,  or  limited  use  should  not  begin  until  repair  is  prac- 
tically complete,  which  will  require  at  least  two  months;  and  even 
after  that,  a  splint  permitting  restricted  motion  only  may  need  to 
be  worn. 


CHAFTER  XIX 


INJURY  AND  REPAIR  OF  TENDONS 


There  are  three  kinds  o(  injuries  to  tendyiw  which  it  is  practical  to 
consider  as  croerKcndcs:  di&tocated  tendons,  HubcutaneouH  rupture, 
and  divided  tendons, 

DUlocalion  of  I'mw/ohj, ^Dislocation  is  not  a  frequent  injury,  and 
yet  it  occurs  and  is  lo  be  considered  as  a  po^ibiliiy  in  making  a  diag- 
nosis of  disturbances  of  function  after  certain  joint  accidents.  Every 
sprain  shuulil  he  examined  wiib  ihi>  point  in  view. 

IThc  tendons  most  frequently  dislocated  are  those  of  the  peronei 
muscles,  especially  ihe  braif.  Following  a  severe  wrench  of  the 
ankle,  it  is  torn  out  of  its  sheath  behind  the  external  malleolus  and 
carried  forward  onto  the  mallecJus,  where  it  can  be  felt  and  moved. 
It  is  easily  replaced,  but  it  is  with  more  difficulty  retained.  The 
ankle  must  be  imunilnliaed  at  a  ritthl  angle  to  relax  ihe  calcaneo-tibu- 
lar  ligament,  and  the  tendon  retained  by  pressure  until  the  ruptured 
tendon  sheath  nr  lateral  ligamcni  is  healed,  which  will  require  about 
four  weeks.  It  will  sometimes  be  necessary  to  expose  the  tendon  and 
repair  the  rupture  tissues. 

t'l'hc  long  tendon  of  the  bifefis  may  be  wrenched  from  its  groove  in 
the  humerus  and  the  loss  of  function  and  prominence  of  the  head  of 
(he  humerus  may  suggest  dblocalion  of  the  humerus.  As  a  rule,  the 
tendon  i.s  eatiily  replaced  by  a  little  manipulation,  but  the  useful- 
ness of  the  arm  will  \k  impaired  for  a  long  time. 

The  other  tendons  of  ankle  and  wrist  occasionally  may  suffer  iimi- 
larly,  but  not  seriously. 

SubcuiaNeous  Rupture. — Subcutaneous  rupture  !»  especially  bkely 
lo  occur  with  the  tendon  of  the  quadriceps  extensor  or  triceps  cubiti 
or  the  icndo  achillis.     A  sudden  violent  efFort  is  the  usual  cause. 

The  pain,  the  loss  of  function,  the  gap  between  the  ends  of  the  rup- 
turcii  tendon,  and  the  hi.iiory  of  sudden  mu.<'cular  conlracUon  point 
lo  the  nature  of  the  injury. 
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There  is  only  one  logical  IrealnitMH,  viz.:  l>y  an  incision  to  expow 
the  tendon  at  once  and  by  some  o(  the  methods  shortly  to  be  dc- 
.icribed,  reunite  the  parts  by  suture.  It  is  the  duty  of  the  doctor  to  fl 
insist  on  nothing  less  (Fig,  j6j).  But  it  must  be  remembered  that 
the  synovial  sac  is  peculiarly  susceptible  ly  infection  and  the  skia 
over  the  patella  ditBcull  to  sterilijtc. 


bMbng  iIiicIih:  a.  iuIuki  nnitiDg  poilMiQt  «dg«ti  a.  tuniEW  UMUnt  uataoi  tiv*  > 


If  this  procedure  h  not  followed,  it  remains  only  by  position,  rest,] 
and  massage  to  favor  rqrair,  which,  at  the  best,  will  he  uncertuO'^ 
and  slow. 

The  position  must  be  such  as  to  relax  the  muscle,  the  limb  roust  be 
immobilized,  and  after  the  first  few  days  massage  must  be  begua| 
and  carried  out  systematically. 
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Tie.  ad). — IbHmJ  urannd  of  back  of  wmt.    Divided  tcsdoo*  upowd.    {!'«««.) 


Pk.  •»4. — "EtprtHion"  ol  ntractf)  tni)  of  divided  Uojlon  by  toic«&  fk«uiia  uA  caw 
pmMibD  of  (oiMnn.    <Vmii.>    ' 


INJl'RY   AND   HEPAIH    OP   TENDONS 


Tlic  history  of  a  case  reported  hy  Gage,  of  Worcester.  Mass..  iS 
t)'pical.     A  man.  ftfly-scvcn  ywir^  old,  sl'ippcii  an<l  full  with  lib  left] 
knee  doubled  under  him.     He  could  not  lift  his  leg  from  the  ground.  ( 
Examirmtion  an  hour  later  showed  n  gap  6  cm.  wide  between  the 
upper  iKirder  of  llie  patella  and  the  retracted  edge  of  the  quadriccjnj 
I  em  Ion. 


Fic  S65. — Bjipmiurv  uf  icD^nii  t>y  rnlnriiinK  wquui!  in  ap<>nirur(Au-    SutDrii 
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Operation. — A  transverse  incision  was  made  across  ihc  front 
knee  and  the  ruptured  tendon  exposed.  'I'hc  rupture  was  complete 
except  for  a  few  fibers  on  the  outer  edite.  The  joint  was  exjiused, 
the  clols  w*iped  out.  The  edges  of  Ihc  Icndon  were  then  carefully 
(oaplcd  with  interrupted  cal;{ut  sutures.  The  !e^  was  put  up  in 
plastcrnjf-I'aris  splint  for  seven  weeks.  After  that  it  was  massajted 
daily  and  ihc  splint  definitely  removed  at  the  end  of  twelve  weeks, 
became  as'strong  and  Sexiblc  as  before  the  accident. 


SmiSE  or  TENDONS 


DiTided  Tendons. — These  arc  found  frequt-mly,  especiiiily  ai  the 

wrist.     They  muil  he  immeitiaUly  sutured  for  then 

it  is  relatively  eiisy.    Later  ihcy  retracl  or  acquire 

adhesions  and  il  is  dilTicuIt  to  approximate  the  two 

atd.s,   and   one   must    have   rccuunsc    lo    ttpeclal 

maneuvers. 

Use  No.  1  or  No.  3  silk  or  chromieized  caigui, 

A  small  curved  needle  or  a  straight  sewing  needle 

will  serve. 

BcRin  by  carefully  disinfecting  the  wound  and 

securing  i-omplclc  hemustasts.     The  lower  ends  of 

the  divided  tendons  will  usually  be  found  near  the 

lower  lip  of  the  wound  (Fig,  163).     Identify  each 

and  count  tJiem  to  be  sure  none  have  heen  over- 
looked.    At  the  same  lime,  sec  if  a  nerve  has  been 

divided.    Look  for  the  others  of  the  divided  ends. 

If  they  are  not  in  sight,  du  not  reach  blindly  for 

them  with  forceps,  but  attempt  to  bring  them  into 

view  by  "expression,"  and  if  this  (ails,  boldly  en- 
large the  wound. 
Expreaion. — Direct  Ihe  assistant   to  grasi>  the 

member  above  the  wound  with  both  hands  and  Ihe 

pressure  may  force  the  tendons  into  view.     If  the 

extensor  tendons  are  involved,  employ  forced  flexion 

with  the  pressure.     The^c  muscular  groups  are  more  or  less  unified 

and  the  undivided  tendons  put 
I'ti  the  stretch  help  to  drag 
the  divided  tendons  into  view 
'l-ig.  264). 

If  this  raelhod  does  not  suc- 
ceed, apply  a  roller  bandage, 
beginning  at  the  elbow-Joint  in 
I  he  case  of  the  upper  extrem- 
ity; at  the  knee  in  thcoascof 
the  leg  or  foot,  and  carry  it 
down  lo  within  an  inch  of  the 


Pin.     iM.- 

tflcrlitn  nf  meclium 
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wound.    If  this,  too,  fails,  make  ».frge  incision  observing  this  point; 


r 
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INJURV  AKD  SEPAtR  OF   TF.X'DONS 


Fig.  i6I< — SuiUTB   of   tcndaiu   compleUd.    Repair   at   tpooeuroiii.    Ths   nponcurowi 
■hould  aot  be  divided  directly  aver  thd  tendon*  c!w  ailhuiont  m*y  occur-     (Kciih.I 


Fio.  >(^. — Suture  of  ■  flattfoeil 
Icadun.     tVtaa,} 


Pro.  tjo. — Sulun  ot  a  laotr- 
■Ud  tendon.    (fMii.) 
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not  make  the  incmon  clirceliy  over  the  tendon  for  it  may  later 
acquire  adhceJons  to  the  sciir  tissue,  interfering  with  its  free  move- 
ment. Generally  with  a  little  patience  the  tendon  is  found.  It 
IK  often  practical  after  inciting  the  skin  to  make  a  diagonal  incision 
of  the  deep  fascia  or  two  incisions  at  a  right  an^lc,  creating  a 
flap  which  may  be  di.-»icc1e<l  up  and  Ihe  tendon  group  well  exposed 
(Fig.  36s). 

Suture  of  Iht  J'rtufoB.— (A)  The  U-ndoH  is  round,  as  at  the  level 
of  the  wtist-joint.  Sciic  the  tendon  with  a  dissecting  forreps,  )>cing 
.careful  not  to  1>rui.He  it.  Paiw  a  sulure  through  the  whok-  thickness 
^  inch  from  the  end  (Fig,  266),  entering  the  superficial  .surface 
and  emerging  oa  the  deep  surface  of  the  segment  and  tarrying  it 
then  to  the  other  part:  entering  the  deep  surface  and 
emerging  on  the  siiperficiaJ  surface.  The  ends  of  the 
divided  tendon  arc  then  coaptcd  and  the  suture  tied. 

The  sulure  may  lie  pa!i.sed  laterally  instead  of  antero- 
posteriotly.  If  the  ends  of  the  tendon  come  together 
well,  &  sulure  may  be  entered  .U  inch  fri)m  ihc  divided 
end  and  passed  obliquely  in  such  a  manner  that  it 
emerges  from  the  cut  surface  and  then  is  parsed  into 
the  cut  surface  of  the  opjjosite  end  and  emerges  s>'m- 
melrically  with  ihe  original  point  of  entrance,  Marsce 
advises  passing  a  separate  suture  three  times  through 
the  tendon,  lying  the  corresponding  end.t  (Fig.  aby). 

Repair  the  wound  in  the  deqi  fascia  by  a  continuous 
suture,  l>eirig  assured  once  more  that  no  nerve  is  divided 
(Fig.  268). 

(B)  The  Undon  ii  jlaUetud.  In  this  case,  iJic  ends 
must  overlap.  Make  a  latero-laleral  anasl<imo<;!s;  pass 
the  sulure  thmugh  the  lower  end  from  before  backward, 
beginning  near  one  border.  Next  pass  ihe  sulure  through  the  uj>per 
end  from  before  backward  and  again  from  behind  forward.  Finally 
pass  the  suture  from  behind  forward  through  Ihe  lower  end.  When 
the  suture  is  ready  to  tic,  the  tower  end  overlaps  the  upper  (Fig.  269). 

(C)  The  tendon  is  shattered  or  lacerated.  In  this  case  before  sutur- 
ing lie  a  lirm  ligature  around  either  end,  which  will  prevent  the 
suture  from  pulling  out  (Fig.  370). 


Pig.  »ji, — 
MsUicid  of 
clonamlinff  ■ 
Itnrlon. 


I 


Pic  I7t. — Suiuff  by  double  AnftiTomo«i« 
when  th*  twu  rnrU  ol  <hc  divided  tendon 
onnoi  be  bmuBht  in  conUfL.     llrdn.) 


Ft**-   jj.i, — The    iippvr    t-nii    cannut    b« 
found.       tiuiufc     (o     ftd>oinin£     if^ndon. 
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FiG-  "4.^ — Th«  li^nir  ci-ir-ri'  ir  iif  ihp  thumE-»  drndrdn  the  uppfr  vnd  lofX.     The  adjoiniaff., 
tendon  u  i;>iiL  lA'i  one  K^meni  auiufed  lo  lonji  cxuntor-     (5f4v4rA.) 
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(D)  Tkf  femhH  is  voluminous.  In  thi«  niM-  it  is  hdtrr  to  vary  the 
method  a  little.  Pass  the  Iranavcrse  suture  a»  in  FIr.  j6o.  Before 
tying  the  suture,  the  posterior  li|»  arc  drawn  together  as  neatly  as 
possible.  When  these  sutures  arc  all  tied,  finally  suture  the  anterior 
lips  together.  Over  all  suture  the  deep  fascia.  The  tr.in.sverse 
suture  mu&l  be  sironft.  No.  ,)  sillc  for  example,  though  the  others 
may  be  finer. 

(E)  Thf  ends  (tittHot  be  approximated.  This  will  not  happen  cx- 
cq>l  in  the  neglected  irases.    Two  procedures  arc  practical. 

(i)  The  space  may  be  bridged  by  sutures,  which  will  favor  re- 
union by  scar  tissue.  Itegiii  by  lignling  both  end.*  (Fig.  370)  and 
then  pass  three  to  fix  sutures  as  the  one  is  pa^ed  in  the  figure. 

(a)  The  itpace  may  be  bridged  by  splitting  the  upjier  tendon  in 
the  manner  indicated  in  Fig.  ijt.     Uefore  the  tendon  is  split,  it 


must  be  ligated  near  its  end.  In  the  case  of  the  tendo  achillis,  it  may 
be  lengthened  by  making  several  half  cro«»  sections  at  ditfercnt  levels, 
first  one  side  aiid  then  the  other. 

($}  The  two  cads  may  be  sutured  lo  a  neighboring  tendon  (Fig. 
371). 

(F)  TAe  upper  porlitm  of  the  dtiided  leudon  eanitot  he  Jound.  In 
this  case,  buttonhole  a  neighboring  tendon,  selecting  one  nearest 
resembling  in  function  the  divided  one.  Into  the  slit  pa^  the  end 
of  the  divided  temlon  and  fasten  with  otic  or  two  sutures.  The 
divided  tendon  should  be  slightly  on  the  sUetch  when  the  julUTm% 
is  completed  (Fig.  173). 
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The  healthy  icndon  may  be  split  and  the  separated  portion  sutured . 
to  the  divided  tendon  (Fig.  174). 

Drainage. — 'Drainage  is  necessary  if  the  wound  was  accidental.  A 
small  drainage-lul>c  is  left  beneath  the  skin.  The  fascia  has  l>cen 
completely  closed.     Apply  a  dry  antiseptic  and  absorl»cnt  dressing. 

Immcibilize  the  part  in  a  i^silion,  flexion  or  extension,  to  relax  the 
tendons.  If  necessary,  apply  a  plaster  bandage  over  the  dressing. 
An  excellent  splint  is  made  by  taking  a  plaster  roller,  properly  soaked, 
and  folding  it  back  and  forth,  pressing  the  folds  carefully  together 
until  a  five-  to  eighl-ply  splint  of  proper  width  and  length  is  made. 
This  is  slightly  padded,  bandaged  in  place  and  held  at  the  necessary 
degree  of  fleiion  Ull  the  plaster  hardens  (Fig.  275). 


CHAPTER  XX 
INJURY  AND  REPAIR  OF  NERVES 

THE  KEPAIK   OF   DIVIDED   NERVES 

It  is  imperative  to  suture  a  divided  ner\T  as  soon  as  the  condition 
is  recognized.  If  the  repair  is  made  at  once  it  ismorccaslty  done  than 
the  suture  of  tendons,  for  the  ends  are  not  so  widely  separated;  hut, 
on  the  other  hand,  it  is  more  delicate  worit,  for  thctrunksaresmallcr. 

Do  not  handle  these  tissues  roughly  and,  above  all,  donot  cleanse  the 
wound  with  strong  antiseptics,  such  as  bichloride  and  carbolic  acid. 

Remember  that  tlie  upper  part  of  the 
nerve  retainsiLssensitivenessandinit  are 
the  essentials  of  repair.  The  lower  scg' 
mertt  degenerates  if  repair  is  neglected. 

It  is  UEually  necessary  to  freshen  the 
ends,  but  one  must  be  very  sparing  of  the 
tissues,  removing  less  than  a  millimeter 
from  each  extremity,  using  fine  sharp 
scissors.  It  is  better  to  make  the  sec- 
tion oblique  (Fig.  276). 

Pass  a  silk  (No.  o)  suture  or  a  small 
catgut  with  a  round  needle  through  the 
whole  thickness,  as  in  the  case  of  a  round 
tendon  (Fig.  177],  draw  the  ends  together 
and  complete  the  repair  by  suturing  the 
lips,  passing  the  suture  through  the 
nerve  sheath  only  (Fig,  278),  Adjust  the  ends  exactly  and  always 
where  possible  make  the  suture  an  end-to-end  one. 

Repair  the  various  layers  of  fascia  with  great  care,  so  that  the 
sutured  nerve  may  be  isolated  and  removed  from  Vhc  %o^Ktc& 
infection.    Employ  dntinngc  in  suturing  the  skin. 
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For  the  re»t,  iht-  trciilmenl  is  (lie  s«nit  as  fur  any  niher  wound. 

Secondary  Suture. — It  may  be  found  nccc&sar 
lo  suture  a  nerve  some  lime  after  the  injury,  and 
this  operation  will  present  difficulties.  The  ends 
may  he  sepciraled  or  iht-y  may  he  imbedded  in 
scar  tissue. 

A  kmih  often  form^  on  tlic  proximal  slump. 
In  such  a  case,  freshen  the  ends  and  pass  the 
suiure  ill  the  manner  pictured  (Fig.  279). 

If  the  two  ends  are  attached  by  a  fibrous  cord, 
spht  the  sc^ir  tissue  limgitudinally  (Fig-  380),  and 
transform  the  longitudinal  fissure  into  a  transverse 
one  and  suture  (Fig.  iSi]-  If  the  ends  cannot  be 
approximated  or  bridged  they  may  be  sutured  at 
iliftercnl  levels  lo  a  neighboring  nerve  in  the 
manner  described  under  Repair  of  Tendons. 

Warn  the  patient  thai   it  may  be  a  long  lime 
before  function  is  even  partially  restored.     In  the 
mranlime,  muscular  atrophy  must  be  prevented 
thtMKh    by  persistent  use  of  electricity,  and  massage. 


Sulutr 
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CONTUSION   AND  C(J«PRRSSIOH   OP  NEKVES 

These  injuries  to  nerves  arc  by  no 
means  infrei|uent,  following  blows,  gun- 
shot wounds,  machinery  accidents,  frac- 
lurcs,  and  dishicaiions 

The  iympioms  vary  from  slight  ling- 
ling  lo  complete  loss  of  function.  The 
loss  of  function  is  often  a  laler  de- 
velopment, due  lo  a  neuritt*  folluwiug 
the  conluaon.  and  is  accompanied  by 
neuralgia,  muscular  palsy  and  trophic 
tUlcrations  corresponding  lo  the  distri- 
bution of  the  nerve. 

7'ruUmenl.  The  immediate  indica- 
tions are  to  restore  ihc  parts  lo  iheii  normal  cundilion  as  much 
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Pill-    J7a- — SacondArr    tutun. 
Mnhodof  coipUtlon.    (Vna.) 


INJUHY  TO  TH»  FACIAL  KEBVE 


as  possible,  and  to  relieve  the  pain  by  Iiyiwdcrmic  injections  of 
morphine  or  by  phcnacelint- uml  toiidne.  The  nci\e  must  be  put 
at  rest  by  immobilizing  the  limb.  Later,  alteratives,  electricity, 
and  massage  are  useful. 


INJURIES  TO  INDIVIDUAL  NERVES 

Facial  .Ywuc.  — The  facial  is  more  frequently  injurcrf  than  any 
iilher  cranial  nerve:  in  fracture  of  thr  base  of  the  skull;  in  the  mas- 
toid operation  as  it  passes 
ihrouKh  llie  lempiirii!  bone; 
by  shots  and  blows  al  ils 
exit  from  the  sryloid  fora- 
men. Depending  upon  the 
distance  of  ihc  lesion  from 
the  central  origin  of  the 
nerve,  there  occur  paralysis, 
of  the  muscles  of  expression, 
di.tlurbance  of  salivary  .tecie- 
lion  and  the  sense  of  taste. 
and  jMkralysis  of  the  palalal 
muscles.  I  njury  to  (he 
facia]  nen-c  is  often  accom- 
panied by  injury  to  the  ab- 
ducent and  audilory  nerves. 

To  Expose  the  Facial 
.Verce.— The  incision  befjins 
behind  the  external  auditory 
meatus  and  exlend-s  down- 
ward  and  forward  to  the 
angle  of  the  lower  jaw. 

Divide  the  integument,  superficial  fawia  and  the  first  layer  of  the 
deep  fascia.  This  exposes  the  parotid  gland,  the  stcrno<]eido- 
mastoid  and  the  mastoid  process.  The  poitterior  auricular  nerves 
anil  the  vessels  arc  to  Iw  avoiiled.  Carefully  dissect  and  draw 
forward  Uie  part  of  the  gland  exposed  and  Ihi:  yoiVMW  Xit^l'j  tA. 


The  m  rnd*  «[  ihr  nnv*  arc  ccnnectcd  by  ■ 
filiroui  curd  which  ti  iplii  tongiludinally  and  n- 
tuctd  M  inriintrd.     (Vnii.) 


36o  DJJiniY  AND  REPATR  OF  NERVES 

the  digastric'  appears,  just  above  which  the  nerv«  lies  upon  the 
stylcud  prore.'i.s. 

Optic  Nerve.^Thc  optic  nerves  are  injured  most  fre(|ucnlly  in  con- 
nection with  fracture  of  the  base  of  the  *kull  involving  the  anterior 
fossa,  and  especially  when  the  fis.fure  involves  the  optic  fonimen 
for  there  the  nerve  is  firmly  attached  to  the  Iione. 

As  a  consequence  of  such  injuries,  ihcrc  may  be  compression,  laceru- 
tion,  or  extravasation  into  the  nerve  sheaih.  As  a  result  of  these  in- 
juries, there  arc  disturbances  of  vision  of  various  degrees.  In  ob' 
scure  trauma  of  tin:  brain,  thf  aphthatmacopk  etamimUion  of  the 
fundus  of  Ike  retina  sfioulil  never  he  tuglfftrd  aj  a  mram  nj  diagnosis. 

Motor  Oculi  Nerve. — ^The  motor  ocuU  nerve  may  be  injured  by 
wounds  penetrating  the  orbit  and  by  fractures  of  the  base.  lis  func- 
tion may  be  di!ituri)ed  by  pressure  following  the  rupture  of  the  middle 
meningeal  artery  and  often  the  only  indication  of  this  disturbance  is 
a  diialed  pupil  and  dronping  of  the  eyelid. 

Patheiicus  and  Abdueens. — These  nerves  arc  often  injured  along 
wtththe  third, producing  tosHof  rotalionandabiliictionof  the  eye  ball. 

l-ifth  .\efve. — The  fifth  nerve  is  rarely  injured  alone,  but  injury  of 
single  branch««  may  occur. 

"The  usual  consccjuencc  of  anesthesia  of  ihc  trigeminals  following 
cranial  injury  is  sn-called  keratitis  neurojKiralytica." 

Auditory  Serve.— I'lv:  auditory  nerve  is  rarely  injured  without 
other  .'^iTJous  lesions,  and  since  traumatic  disturbances  of  hearing 
may  be  due  to  injury  to  the  labyrinth  or  tympanum  also,  a  diagno»8 
of  injury  to  the  nerve  trunk  must  be  unccrtain- 

Thr  pneumogaslric  may  be  divided  or  contused  by  bullet  or  stab 
wounds  in  the  neck.  The  injury  is  not  necessarily  fatal,  but  may  be 
followed  by  dilSculty  in  respiration  and  deglutition  or  by  pneumonia. 
When  the  symptoms  point  to  injury  an  effort  should  be  maile  lo  r&. 
pair  it.  It  is  reached  by  the  same  operation  as  that  for  ligation  of  the 
common  carotid. 

Tke.  phrenif  when  divided  gives  rise  to  disturbances  of  the  func- 
tion.s  of  the  diaphragm,  cough,  difficult  respiration. 

Tht  Tecnrretit  la/yngfol  when  divided  gives  rise  to  hoarseness  and 
aphonia.  If  injured,  an  attempt  should  be  made  at  repair,  Larj'n- 
gcal  spasm  may  require  a  tracheotomy. 
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Median  Nervr-.—  The  median  nerve  is  likely  to  be  divided  by  stab- 
or  gunshot  wounds  and  may  be  exposed  in  any  part  of  its  course. 

Injury  lo  the  mediiin  nerve  results  in  impaired  flexion  of  the  hand 
and  fingers  and  movements  of  the  thumb. 

To  Expose  the  Median  Serve.— {\)  In  ihr  middle  third  of  the-  arm 
(Fig.  28j):  Place  the  patient  on  the  back  with  arms  abducted  to  a 
right  angle,  ibc  oijeraior  standing  to  the  inner  side  of  tlie  arm. 

With  the  two  hands  define  the  biceps  muscle.  Along  the  inner 
border  of  the  muscle,  following  the  known  line  of  the  nerve  (from  the 


Pie.  Itl. — Biponr*  of  thi  mpdun  nctvi<  in  th*  muldli  third  at  ihc  arm.     D,  Blc«t>i> 
M.  N.  Medlkii  oetvc     B.  A.  Brutalat  ■ittrv-     iScktrntt.) 

middle  of  the  axilla  to  the  middle  of  the  bend  of  the  elbow)  make  an 
incision  3  or  3  inches  long,  dividing  the  skin  and  connective 
tjs,siie.  Divide  the  deep  fascia  over  the  biceps  and  open  the  shentb 
of  the  muscle.  Isolate  the  border  of  the  muscle  ami  with  the  rctrac 
tor  draw  it  gently  a^ide.  I>o  not  use  force  or  the  nerve  also  will  be 
displaced  or  the  musculo-cutancous  may  be  exixwed  instead  of  the 
median. 

Now  incise  the  dccp  la>'cr  of  the  muscle  sheath  ejtactly  in  the  line 
that  was  occu|>ied  by  the  border  of  the  muscle  and  the  ncr\-c  is  ex- 
posed lying  a  lillle  lo  the  inside  of  the  vessels. 

(B)  At  bend  of  elbow  (see  Brachial  Arterj-). 

fC)  Inlhrufip^lkirdeflkefaTtaTm  (Fig.  28j)".  TVitma»,OTv\ie(gsA 
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a  little  below  the  bend  of  Uic  elbow,  is  a  or  3  inches  in  Icngtl 
and  follows  the  line  of  iht-  nerve,  which  lies  in  ihe  middle  line  from 
the  elbow  to  the  wrist.  Divide  the  skin  and  ligatu  the  two  superficial 
vein*,  UiuU-r  the  deep  fascia  defim-  the  external  border  of  the  pro- 
nator radii  teres  and  over  this  border  incise  the  aponeurosis  and  re- 
tract ihc  muscle. 

The  nerve  is  immediately  exptiscd.  together  with  the  ulnar  artery, 
which  crosses  beneath  il,  running  obliquely  toward  the  inner  border 
of  the  forearm. 


Mc<l.N 


PJI.T. 


Pic.  iRj. — Etpoaon  ol  Ihn  tnnlian  nrrva 
foM  bcloir  tlu  fllKia.  The  pruoklur  mlii 
!«<•  iK  a.  T.)  drtwo  inward  MtHninji  th> 
medlMi  ntrvc  (k.  hi.  tbc  ulnar  *rtco'  <>-'• 
■M.)  baiiif  ■!  outrr  lide.     (.Vrk*arn.) 


Pig.  M4. — Baponin  of  Hit  median  nerve 
■t  till  *ritl.     iSckttam.i 


(D)  At  the  vrisi  (Fig.  2S4).  Make  an  incision  a  inches  in  length 
in  the  middle  line,  ihe  middle  of  Ihc  incision  corresponding  to  the 
crease  of  the  wrist.  Divide  first  the  skin  and  the  fiuscia  and  then,  very 
carefully,  the  anterior  annular  ligament,  guarding  Ihe  synovial  sheath 
of  the  flexor  tendons.  Retract  the  lij»s  of  the  wound,  and  the  nerve 
is  exposed,  easily  distinguishable  from  the  adjacent  tendons  by  iw 
fibrillated  appearance. 

The  Ulnar  .Vr/w.^The  ulnar  nerve  may  l)c  divided  anywhere 
along  its  course,  but  is  more  likdy  to  be  contused  in  the  ulnar 
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TTwre  also  it  may  dislocaled  by  forcible  flexion  of  ihc 
The  loss  of  function  uf  (his  irtvc  results  in  inability  to 
extend  the  <]hiai  phalanges,  to  atlduct  the  6ngcrs  and  to  flex  the  lillle 
linger.  Eventually  lhe"cliiv  hand"  a])pears  as  a  result  of  atrophy 
of  I  he  muscles- 

Ta  Expose  the  Ulnar  Serve. — (A)  In  lie  arm:  Make  an  incision 
I  or  3  inches  in  li-nj:th  along  the  line  of  the  nerve,  which  ex- 
tends from  the  middk-  of  the  axilla  to  the  internal  condyle.  Divide 
the  5kin  and  superficial  and  deep  fascia.  The  brachial  artery  i.s  about 
a  fiFiRer's  breadth  to  the  outside  of  the  line  of  incision.     Draw  the 


M.N 


Pie.  iBf. — Bi^ofun  o(  Uic  utnu  n*rv*  in  th«  UPPM  (bin)  nl  tha  arm.     M.  K.  MtdiMi 
■wrrc     B.  A.  Bnchinl  nettry.  V.  N.  Ulau  oervt.     Tr.  Tnc«pi  niiuclb     (Stkirarti.) 

basilic  vein  to  one  side,  Carrfvilly  divide  llie  subjaceni  titwue  be* 
neath  which  is  the  ulnar  and  median  nerves  and  the  brachial  artery; 
th«  ulnar  nerve  b  to  the  inside  and  iii  contact  with  the  long  head  of 
the  iricep.'i.     (Fig.  185). 

(B)  Al  Ike  elbow  (Kig.  i&ti):  Place  the  patient  on  the  back;  abduct 
the  arm;  flex  ihe  forearm  at  a  right  angle;  stand  to  the  inner  side 
of  the  arm  and  locate  the  inner  condyle,  the  olecranon  an<l  ih";  in- 
tervening gutter.    Along  the  line  of  the  gutlci  inoae  the  9.Vvua.ft4\S« 
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PiO.  >S6,~Eipo«irE  of  (hs  ulnmr  n«rvc  «i  ilbon'.     I.  C.  tnlcrnal  condrts.     B.  C,  U 
BltcDsoc  carpi  ulnarii.     U.  N.   (Jln»r  ncrvt.     OIk.  OlrcranoD  ptocoo.     Trlr.  Trkapt. 
(S(Airv(>.) 


D.A, 
V.N. 


Pn.  itT. — Bipo*an  o(  Uie  olur  nttve  tt  the  wKit.     U.  A.  ITIau  uUry.     D.  N.  UIa«t 

(O  /■  M(  (over  MiVJ  afllulafarm:  PnllnwinR  Iha  lina  ot  Ihi  nervi.  ttom  Ibe  IntariMl 
ciiiidyl*  l»  th*  radlkl  ilde  ot  ihe  (liiil'icin.  moke  aa  Inililon  i  inchca  lone  t°  C<*  out*>da 
o(  Uw  dtiot  curi  uliurii.  diriilinu  tha  nkiii  aad  lupnficUl  tucia.  Relttct  inwuil  th« 
leocloa  r>f  thi«  floxor.  CwfuUy  iodto  tb«  d«ep  fucia  and  Ihf  n«na  U  «paKfld  lyinjc  to  Ui4 
ulnar  tidi  of  Ihi  ulnar  aiicty. 


KZPAIK  or  THE  UUSCOLO-SPIRAL 


fascios  for  3  or  3  inches,  and  the  ner\-c  will  he  exposed,  accom- 
panied by  the  posterior  ulnar  rcctirriuit  artery. 

(D)  fn  the  mtm*  (sec  Fig.  aS;). 

ifutcvlo-spirai. — Tlie  musculospiral,  more  than  any  other  nerve 
of  the  arm,  is  suhjcct  to  injury  from  stab,  cuntuM-d,  or  gunshot 
wounds  or  to  fracture  of  the  humerus.  Vcrj*  charactcriAlic,  too,  are 
the  symptom.i  resulting  from  its  Io&a  of  function.  The  wrist  and 
Angers  cannot  be  extended  and  assume  the  attitude  well  known  a&  the 


Sup.  Lonii. 
^        Mut.Kp. 
■""    Bi.  Anl. 


■  t4M.'~Bftpo<(nr*^t^cinutcu1otpirmliniul(>itTir  ihin!.     Thn  BuiijriiilorTofiCMBOTpo**^ 
kod  the  Buve  tound  ta  tu  innw  udc  lyui«  upon  the  bruhlklii  adIIimil     (£tMnnib} 

"drop  wrist."  In  every  fracture  of  the  humerus,  the  stability  of  this 
aerfc  should  be  tested.  The  nerve  may  be  explored  in  any  part  of 
its  course,  but  is  most  easily  reached  at  the  outer  side  of  the  arm  just 
aljove  the  elbow. 

To  Expoie  the  Mustido-spifal. — In  Uu  lower  third  of  the  arm  (Fig. 
388):  The  arm  is  abducted,  the  forearm  extended  and  the  liand 
supinated.  Stand  to  the  out^de  of  the  limb.  In  the  line  of  the 
nerve,  a  line  drawn  along  tlic  middle  of  the  external  surface,  begin- 
ning half-wity  between  the  shoulder  and  elbow  and  extending  Ift  %. 
p<Hnt  ^  inch  from  the  n-ntcr  of  the  bend  ot  llit:  tVbofit  tQAV't  %t^ 
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incision  2  or  3  inches  in  length  througli  Uie  skin  and  superficial 
fascia.  Rolriicl  ihi-  ccphulit  vein.  Divide  ihc  dt-cp  fuscia  along  the 
border  of  ihc  supinator  Kmgu*  and  expose  Uic  muscle  fully.  Retract 
it  to  tlif  outside.  At  thcboltomoflhi- wound  is  the  nerve  lying  upon 
the  lirarhiall.t  amicus  (sec  page  i.ji),  Gunshot  Wounds). 


T.  Maj. 

..Tr 


J 


Tift-  jiv- — iBipoiurv  ot  Ihc  citrumflrt  nt^rve-     D.  Dalloid. 
Tnupi.     T.    Mkt-   T»r«  nmjor.     C.    A.    Cttrumilc*  nitetr- 

ISllmiira.) 


T.  M.  Te»»  minor.    Tr. 
C.   N.   Cinomari  n«rve. 


Circumjlex. —  In  addition  10  such  injuries  as  may  be  due  to  stab  or 
gunshot  wounds,  the  circumllex  is  liabk-  to  be  lacerated  in  violent 
wrenching  or  in  dislocation  of  the  shoulder- joint. 

The  immediate  result  is  loss  of  power  to  abdutl  the  arm  through 
jsinilysis  of  the  <li;lt»id.  Tbe  nerve  may  be  exposed  as  it  winds 
around  tlie  humerus  just  below  its  head. 

Operation.— The  course  of  the  nerve  is  in  a  line  drawn  from  the 
inner  end  of  llie  scapular  spine  to  the  point  of  insertion  of  the  deltoid. 
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Place  ihe  patient  on  ihi-  wiuikI  siiU-,  i-x|iosing  the  *ihou)clcr  well  by 
rotating  the  arm  inward  a  little  and  placiiif;  il  in  front  o(  the  triinlt. 

Along  ilie  line  indicuted  make  an  incision  3  or  4  inches  long, 
corresponding  at  its  outer  end  to  the  acromion  process,  tmt  an  inch 
or  two  from  il.  This  incision  ilivideslhcskinandsupcrticial  and  deep 
fascia  and  exposes  the  posterior  border  of  the  deltoid.  Hring  into 
view  and  draw  upward  ihis  horder  of  the  deltoid. 

Next  locate  the  (|uadri lateral  space,  bounded  above  by  the  teres 
minor,  below  by  teres  major,  posteriorly  by  the  long  hc:ul  of  the  tri- 


FlO.  XOO. — Biipeauf*  i/  Ehp  cnuiriilfk-t^ijunpiiiii  ncinr*  in  thr  mjdrlle  lUrd  of  ftrm-  ThB 
blwp>(B)  iltairaouIwuitciLiKiic'  ihc  nirvc  <M,  Cut,  N.)  lyioR  lo  Ihc  ouwiri*  at  the  medmn 
ntm  (Mtd.  y.)  knd  (he  bnchJAl  aiUty.  Sr.  Ait.     lSit,wvlt.) 


ceps,  and  anteriorly  by  the  shaft  of  the  humerus.  By  locating  the 
tendons  of  thcie  mu>cle.«  define  this  space  in  which  lie  the  nerv« 
and  the  posterior  circumflex  artery  (Fig.  38lj). 

The  muttulo-culaneous  is  exposed  in  the  same  manner  as  the  me- 
dian in  the  up[>cr  third  of  the  arm  (Fig,  ago). 

.1  nlfTwr  Crural.  -The  division  of  the  anterior  crural  nerve  means, 
among  other  things,  loss  of  extension  of  the  leg. 

To  outline  it  locate  the  spine  of  the  pubcs  and  the  antcrior-su^riciT 
iliac  spine,  which  points  arc  contjcctcd  bj'  Pouparl'*  U^amenV",  \wtA«. 
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thU  ligument  a.  fingi-r's  brt^adth  outside  o(  its  middle  point  the  i 
passes  (Kig.  291)- 

To  Expose  ihr  Anterior  Crural. — Make  an  incision  from  this  point 
downward  in  the  axis  of  the  thigh,  about  3  inches  in  length,  divid-    M 
ing  the  skin.  V 

At  the  upper  end  of  the  wound  expose  tlie  lower  border  of  Poupait's 
ligament.     Immediutely  below  this  line,  open  up  the  sheath  of  the 


Fig.  nt- — AnUrior  crura)  and  «xl*nMl  cuMiMOiM  n*rvn.     {Lahiyi 

psoas  magnus,  pass  a  grooved  director  under  the  sheath,  and  divide 
it  to  tlie  $ainc  extent  as  the  skin  incision.  Separating  the  lips  of 
the  shcalh  wound,  the  nerve  is  seen  Ij-ing  on  the  lilicrs  of  the  muscle 
and  i.t  to  be  di»linguislict)  by  its  whiteness  and  its  subdivisions. 

The  Obturator. — If  the  obturator  is  divided,  there  follows  loss  of 
abduction  of  the  thigh. 

To  Expose  the  Obturaior.—Ahdacl  the  thigh  until  the  border  of  the 
adductor  longus  citn  be  cluirly  dofinod,  and  aloiiK  this  line  make  an 
incision  4  or  5  inches  long,  beginning  an  inch  below  the  fold  of  the 
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Rroin,  a  little  to  tJie  outside  of  the  s<rotal  base.  DK-idc  the  skin  and 
superficial!  fascia,  retracting  to  the  outer  aide  llie  internal  saphenous 
vein,  but  ligating  its  croiw  branches  (Fig.  391).  Divide  the  deep 
fascia  in  the  same  line. 

Separate  Uic  adductor  longus  from  the  pcctineus  by  blunt  dissec- 
tion.   A  fairly  well-defined  guMer  indicates  the  line  of  separation. 
.  SCUact  the  two  muscles  and  at  the  bottom  of  the  upper  part  o(  the 
wound  you  will  see  the  obturator  nerve,  consisting  of  a  couple  of 
flattened  cords.     Now  extend  the  thigh  to  relax  the  abductors  and 


Pro.  m. — Biponre  of  th«  nUuratai  nore;  •epuMinii  (he  iMactm  laaiiui  Itom 
the  jieclinpiiii.     U-t^tyi 


separate  more  widely  tbf  two  muscles  mentioned  and  the  nerve  may 
be  completely  exposed,  one  branch  King  upon  the  adductor  brcvis 
and  the  other  passing  under  it  (Fig.  ayj). 

ttut-inguinal  and  (kmlo-crural.'-Thcsv  nerves  are  fretjuently 
wounded  in  hernia  operations,  and  may  give  rise  to  an  obstinate 
neuralgia  of  the  tcslide  requiring  removal  of  this  organ.  In  such  a 
case  an  effort  should  first  be  mnde  to  repair  the  nerve  or  resect,  it. 

Tke  Sciatic  Nerve.-^'l'hc  sciatic  nerve  may  be  mjuttd  m  Ttvwvs 
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wa\'5  and  frtim  the  fiim  lional  pojjit  of  view,  Ihcae  injuries  are  always 
serious.  Il  may  mcau  loss  of  cxtcusioa  of  the  lliigb  and  complete 
paralysis  of  the  leg. 

It  may  be  exposed  at  any  part  of  its  course  down  the  back  of  the 
Ihigb. 

Exposure  in  the  Middle  of  the  ^AigA,— Place  the  ptitient  face  down- 
ward or  on  the  sound  side.  Alnnjt  ihe  line  of  ihe  nerve  (a  straight 
line  extendinx  from  a  point  midway  between  the  ischial  tuberosity 
and  the  great  trochanter  to  the  middle  of  tlie  popliteal  space),  make 


Pig.  iQj. — OblnnliH'  <x(»m4.    U^ftrj'J 


an  incision  3  or  4  inches  long,  dividing  ihe  tissues  down  to  the 
deep  fascia.  Determine  the  interspace  between  the  biceps  and  the 
internal  hamstring,  ami  over  it  divide  ihc  deep  fascia  and  separate  by 
blunt  dissection  the  muscles  of  the  space. 

Flex  the  leg  so  as  to  relax  them.  They  are  then  lo  be  retracted 
widely  and  in  the  fatly  tissues  of  the  interval  the  nerve  is  usually  eas- 
ily found. 

The  Extrrnal  Popliteal,  or  Perontol.^ThH  nerve,  like  others,  is 
liable  to  injury  in  fractures  aad  wounds.    When  it  is  divided,  "foot 
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drop"  occurs.  The  patient  cannot  walk  without  stuhbing  the  great 
toe  and  to  prevent  thi»,  the  whole  lug  is  raised  (steppage  xait). 
This  nerve  bears  an  important  relation  to  the  knee-joini  and  to  the 
tendon  of  the  biceps. 

To  expose  the  peroneal  behind  the  head  of  the  fibula  place  lh« 
jKitient  face  downward  or  on  the  sound  Kid*-.  Tht-  line  of  the  nerve 
corresponds  to  the  len<lon  o(  the  biceps,  which  may  be  palpated 
along  the  external  border  of  the  popliteal  »]iace,  or  the  course  of  the 
Qcrvc  may  be  indicated  by  a  line  drawn  from  the  tuberosity  of 
the  ischium  to  the  head  of  the  fibula.  In  this  line,  l>eginntng  at  the 
Qcck  of  the  fibula,  make  an  inci- 
sion upward  5  inches  long,  divid- 
ing the  structures  down  to  the 
deep  fascia.  Carefully  divide  the 
deep  fascia  over  the  ten<lon  of 
the  bicepN  and  at  once  there  comes 
into  view  the  external  (wplitcal, 
lying  to  the  inner  side  of  the 
tendon  resting  upon  the  external 
Con<lyle  of  the  femur  above,  and 
lower  down  winding  about  the 
neck  of  the  fibula  and  disappear- 
ing in  the  peroneus  longu5, 
•  To  Expose  Ike  Muscuio-cuia- 
(»ft»iw.^Place    the   patient   upon 

hi«  back,  the  knee  flexed  and  routed  inward,  and  retained  by  a 
ctishion  placed  under  the  thigh;  in  this  manner  exposing  the  ex* 
ternal  as|>ect  of  the  leg. 

The  line  of  the  nerve  is  drawn  from  the  anterior  border  o(  the  pero- 
neal head  to  the  anterior  border  of  the  external  mdleolus.  Along 
this  line,  in  the  middle  of  the  lej;,  make  an  incision  3  or  4  inches 
in  leiiKlh  dividing  the  structures  to  the  deep  fascia. 

Incise  the  aponcurosb  of  the  peronei  muscles,  isolate  the  anterior 
bonier  of  the  jieroncus  longus  and  draw  it  backward.  The  muscle 
may  be  previously  relaxed  by  rolaiing  the  foot  outward.  The  nerve 
will  Ijc  seen  resting  upon  the  peroneus  brcvis  (Fig.  aq^V 


PiO    104-— Mtuculo-cutuwau  twrre  lA"! 
upon  the  iiemMai  brtvli.     U^friy.) 


J'he  Anlcri^  Tihiai  A'efve. — The  anterior   IJbtal  netNt  \4  ft* 
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continuation  of  the  external  pc^litcal  nerve.  The  niovemenls 
of  flexion  of  the  foot  and  extension  of  Uic  toes  dq>cnd  upon  tlus 
nerve. 

To  Expose  Ike  AnUrior  Tibiai  Nerve.— {A)  In  ifie  upper  third: 
Put  the  patient  in  the  siime  position  as  for  the  musculo-cutaneous. 

Tlie  line  of  ihe  nerve  is  drawn  from  the  front  of  the  peroneal  head 
to  the  middle  of  the  anklejoint  (Fig.  395). 

Ill  the  line  of  the  nerve  make  an  incision  beginning  three  fingers' 
breadth  below  the  articular  line  of  the  knee.  Divide  to  the  <lcep 
fascia;  next  divide  that  and  then  patiently  search  for  the  intermus- 
cular septum  separating  the  wide  tibialis  amicus  from  ihe  n^irron* 
common  extensor.  It  will  aid  greatly  in  the  search  to  seize  with  a 
forceps  each  of  the  lips  of  the  wound  of  the  sheath  and  retract. 
This  will  help  lo  develop  the  line  of  cleavage. 


Fia  >siv— Unet  repnwDting  ihe  couna  (()  at  the  imunita-culaDcaut; 
M)    AoWriar  Ifbiil  Dcrvci.     U.ahry3 

Remember  that  the  tibialis  anticus  slightly  overlaps  the  common 
extensor,  so  that  the  intermuscular  space  slopes  inward  and  hack- 
ward.  Retracting  the  muscles,  the  nerve  will  appear  as  a  small 
rounded  white  cord  lyinj;  in  front  of  the  vessels. 

(B)  In  the  hwer  third  (sec  Anterior  I'ibial  Artery). 

Poslerior  Tibial  A'cmf.— The  jioslerior  tibial  nerve  sii))plie.i  the 
movements  of  the  extension  of  the  foot  and  flexion  of  the  toes  and 
may  be  wounded  in  any  part  of  its  course,  although  in  the  region 
of  the  calf  it  is  deeply  situated.  Behind  the  internal  malleolus 
it  is  superficial  and  easily  ex|>osed. 

(A)  To  Expose  Upper  Third.— To  expose  the  posterior  tibial  in 
the  region  of  tlie  calf  i.<t  diflicuU  (Fig.  396). 

Poiilion. — Place  the  patient  on  his  back  with  the  thigh  in  abduction 
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tcrnal  ruliilii>n,  ihe  knee  f\cx.tn\,  iin\  ihe  ft)ot  lying  upon  its 
external  border  an<l  held  in  this  positiun  by  an  assistant.  Standing 
to  the  outside  of  the  limb  the  operator  with  this  arrangement  can 
see  quite  well  the  internal  surface  of  the  leg. 


Pic.  >9<i, — BapMBfC  ot  Ihl  poil.  tibial  nirvt.     Oaalrocatniiiu  nlncUcJ; 


Pki,  )97. — nT>tn  of  tha  aoln*  diviiM  and  ntnetcd.  Mporing  4e«ply 
tiliuMd.  thB  pMUriar  tifainl  oarra  aad  wtgry.    (/.«M.) 
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Locate  first  the  sharp  internal  border  of  the  tibia,  and  a  finftct*^ 
breadth  behind  it  make  an  incisioD  4  iQches  Vonij,  \)tigiutiait  '■^  ^^ 
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level  of  ihi-  tutitrosily.  Divide  the  Ussucs  d<iwn  to  ihe  deep  fawia, 
avoiding  the  internal  saphenous  vein,  which  lies  close  to  the  tibial 
border. 

Slightly  retiact  the  posterior  lip.  which  will  include  the  Rastrocne- 
mius,  and  in  ibis  maimer  the  !)olcu»  h  exposed.  Division  of  the 
solcus  is  the  next  step  which  must  be  carefully  carried  out-  Divide  it 
longitudinally,  hut  further  away  from  Ihe  tihia  than  the  uriginul  in- 
cision. Cutting  in  this  manni^r  through  the  tibers  of  the  soleus,  the 
ydlaw  aponeurosh  covering  the  nerve  and  vessels  is  exposed  (Fig.  397). 
It  is  important  to  expose  this  landmark  well.  Make  an  opening  in  it 
an  inch  and  a  half  from  the  interna]  border  of  the  tibia,  and  beneath 
Ihe  opening  is  the  nerve,  lying  to  the  outer  side  of  the  artery. 

(B)  Bfkind  Ihr  ankle  (sec  Ligation  of  Posterior  Tibial  Artery). 
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CHAPTER  XXI 
ABSCESS 

An  abscess  is  a  drcuniscribcil  collection  of  ihv  liqucfie<i  prwiucts 
of  infective  inflammation. 

There  are  two  kinds  of  abscesses,  diHering  in  their  cliolo);y,  clinical 
history,  prognosis,  and  treatment.  All  these  difFerencc*  arise  pri- 
marily in  the  nature  of  ihe  infective  ugcnl.  The  acute  absces»  is  due 
most  generally  to  the  activity  of  certain  of  the  cocci.  The  chronic 
(or  cold)  abscess  in  nearly  always  due  to  the  Bacillus  tuberculosis. 
The  chronic  abscess  may  become  infected  secomlarily  with  the  germs 
of  acute  inflummation,  in  which  instance  it  takes  on  the  character 
of  the  acute  absccsa. 

The  content  of  the  acute  abscess  Is  pus;  that  of  the  chronic  abscess, 
though  rcsenibiing  pus,  may  be  merely  the  liquefied  casealed  matter 
of  the  tubercle  without  any  pus  cells  whatever.  An  acute  abscess 
presents  all  the  cardinal  symptoms  of  inflammation:  constitutional 
disturbance,  pain,  hciil,  rt-dness,  swellinj;,  all  in  greater  or  less 
degree,  depending  on  the  locality.  A  chronic  abscess  may  present 
none  of  these  symplums  except  swelling,  and  where  swelling  is  not 
perceptible  the  abscess  is  frequently  unsuspected.  An  acute  ab- 
scess is  of  very  rapid  development— the  chronic  of  quite  slow  growth, 
OS  a  rule.  .An  acute  abscess  demands  immediate  evacuation  by 
free  incision  and  drainage.  The  chronic  abscess  very  often  per- 
mits only  of  aseptic  puncture,  followed  by  the  injection  of  deter- 
gent remedies,  and  aseptic  occlusion. 

Each  occurs  by  choice  in  ccruin  locations.  The  incision,  the 
special  dangers  and  details  of  treatment  de^H'nd  on  Ihe  anatomy  of 
the  |K»rls,  so  that  the  more  common  abscesses  require  individual 
consideration,  and  in  that  connection  the  general  princijite^  ihat 
underlie  the  subject  may  be  elaborated. 

The  prevenlioM  ol  pus  formalhtt  should  be  aUempttd  Vu  iW  acvAt 
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infectious  inflRmmations  by  m«ans  of  tlie  limcly  application, 
favorable  localities,  of  hot  antiseptic  poultices  or  prolonj^ed  irnmer- 
^n  in  hot  antisqilic  solutions.  Even  though  the  treatment  fails 
to  prevent  suppuration,  it  will  at  least  limit  it.  Such  an  antiseptic 
poultice  may  be  made  by  applying  absorbent  cotton  soaked  in  hoi 
boric  acid  solution  and  covering  it  with  oiled  silk  or  piutta-perchs. 
In  this  manner  heat  and  moisture  are  retained. 

The  old  (111  j(  seed -meal  poultice  is  more  often  than  not  tlie  breeder 
of  germs  and  therefore  distinctly  non-surgical-  a  domestic  make- 
shift. Somi-  of  the  "anliphloRislic*'  Klyecrinaied  and  sterile  clay 
pastes  often  render  an  excellent  service. 

Treatment— The  e\'acualion  of  an  alwcess  is  by  many  regarded 
as  a  small  procedure  in  minor  surgery.  It  may  be  nothing  more, 
and  yet,  as  Lcjars  says,  in  certain  cases  tt  is  a  formidable  task 
straining  the  resources  of  the  most  practised.  It  is  an  idea  loo  long 
prevalent  that  there  is  a  minor  and  a  major  surgery.  There  is  only 
one  kind  of  good  surgery,  whether  the  case  is  of  great  or  little  im- 
portance. It  is  that  which  recognizes  the  indications  and  meets 
them  promptly,  giving  ihe  patient  relief  with  the  least  possible 
delay. 

Abscesses  have  loo  much  been  regarded  as  simple  conditions  which 
the  merest  t>To  might  treat.  We  alt  know  of  patients  who  have 
died  of  these  operations;  of  others  who  have  been  disabled  by  the 
failure  to  perform  them,  or  by  their  being  tardily  or  im|>rnperly 
done.     And  how  often  tardily  done! 

But  what  excuse  can  one  make  for  delay  after  pus  has  definitely 
formed,  for  any  attempt  to  bring  about  its  absorption  is  futile. 
Delay  merely  means  that  the  collection  augments,  deslroj's  more 
tissues,  acquires  diverticula  without  end,  which  may  need  to  be 
opened  up  time  and  time  again,  or  may  require  months  to  heal, 
and  eventually  give  rise  to  irremediable  contractions  and  adhesions. 

It  is  one  of  the  most  important  and  least  varying  rules  of  surgical 
practice  that  r\ery  acute  abscess,  superficial  or  deep,  must  as  car^ 
as  possible  be  incised,  emptied,  and  drainfd. 

Another  point:  do  not  wait  ior  Jlticlualiort,  which  is  so  commonly 
the  practice.  If  the  suppuration  occurs  in  the  deeper  structures, 
flucblfttMii   may   be  delayed.     liut   there  arc  ample   indications 


I 


I 


ACOTK  ABSCESS 

olbtrwisc;  Uie  rapid  increase  of  swelling,  the  radiating  pains, 
fever,  and  subcutaneous  edema  give  sufficient  evidence  that  pus  is 
present. 

In  certain  repons,  the  thick  and  brawny  skin  and  fascia  is  as 
signifH'ant  as  fluctuation  itself.  On  the  scalp,  for  instance,  this 
tHSwny  edema  is  a  definite  symptom  of  suppuration. 

The  edema  is  ^^ujierficial;  the  suppuration,  deep.  The  two 
[wocesses  Ro  together  and  when  the  firsi  is  present,  one  may  un- 
hesitatingly diagnosticate  the  second. 

To  repeat,  when  the  skin  [»ils  on  pressure  and  is  only  .slightly  red- 
dened even,  the  diagnosis  is  no  longer  doubtful  and  one  may^ — one 
should — »|)eraie  at  once. 

The  lenglh  of  the  incision  is  of  the  greatest  importance.  Nothing 
is  more  unsatisfactory  than  ihe  mere  stab,  or  puncture,  of  an  acute 
abscess.  The  indsion,  cutting  through  the  middle,  parallel  with 
the  most  imporianl  structures,  sh()ul<l  open  up  the  whole  length  of 
the  cavity.  In  this  manner  no  pockets  arc  left  behind,  and,  be- 
sides, a  long,  smooth  Incision  will  in  tlie  end  leave  the  least  scar.  A 
counter-incision  may  be  necessary. 

Once  the  abscess  is  o])ened  and  the  pus  has  ceasc-d  to  flow,  wipe 
out  the  cavity  with  sterile  gauze  and  irrigate  with  sterile  water  or 
some  antiseptic.  If  diverticula  are  found,  they  too  must  be  freely 
:ned  up  and  iirigate<l. 
lerl  a  drain.  If  the  abscess  was  small  and  the  incision  made 
it  is  proper  to  dispense  with  the  drain;  but  if  the  suppuration 
is  extensive,  the  best  means  of  preventing  large  scar  formation  is  to 
employ  drainage. 

Observe,  then,  savs  Lejars,  that  the  whole  therapy  of  abscesses  is 
contained  in  the*e  two  words,  "empty"  and  "drain." 

You  do  nothing  more — there  is  nothing  more  to  be  done — and 
it  Is  sufficient.  To  attempt  to  make  an  abscess  cavity  aseptic  is 
wasted  cfiort.  An  abscess  contains  infection  of  limited  xnnilencc 
and  when  once  ft  is  emptied,  the  living  tissues  will  do  the  rest,  pro- 
vided they  are  not  embarrassed  by  new  germs  introduced  by  the 
operation. 

With  this  notion  in  view,  then,  it  must  be  an  absoVuXt:  i>A>:  (A 
pfactjvr  to  operate  for  abscess  with  clean  hands  and  c\c%ti  \n%VT>i- 


I 


* 


ABSCESS 


ments  in  a  carefully  di^nfectcd  5cld.  Wc  may  put  away  for  all 
time  the  oltl  iliclum,  "I(  pus  is  jircsful,  jmliscpsis  is  useless." 

Disinfect  the  hands,  or  what  is  better,  the  gloves;  boil  the  inslni- 
ments;  cleanse  ihe  aflfecled  area  with  soap  and  alcohol  and  bichloride 
or  simply  paint  with  Tr,  iodine;  then,  and  then  only,  are  you  ready 
to  incise  the  swelling.  Wipe  out  with  sterile  gauze;  use  sterile  tubes. 
Do  not  pack  with  gauze;  there  is  nothing  more  illogical  than  lam- 
poniide  of  an  abscess  cavity.  Cover  llie  wound  with  sterile  gauze 
and  absorbent  cotion,  and  bandage  firmly  so  that  nothing  may  enter 
the  wound;  so  that  the  dressings  will  not  slip  or  rub. 

The  dressings  are  to  be  changed  daily  at  first  and  the  tubes  every 
second  or  third  day,  and  are  to  be  shortened  as  the  cavity  fills  up 
with  granulations;  are  to  be  dispensed  with  when  pus  has  ceased 
to  form. 

Treatment  of  Cold  Abscess.- -The  treatment  of  a  cold  abscess 
differs  from  that  of  un  acute  ubsccs'^  in  that  incision  is  not  the  method 
of  choice. 

There  is  always  great  danger  of  infection  when  the  abscess  cavity 
i«  opened  up  and  lor  that  reason  incision  must  be  done  with  circum- 
spection—with an  absolute  a.sepsis.  There  is  nol  the  urgency  present 
in  the  acute  case. 

Puncture  is  the  method  of  choice.  Employ  Ihe  strictest  anti- 
sepsis. Wash  with  soap  and  water,  but  not  too  vigorously  lest  the 
absccM  wall  be  ruptured;  complete  the  disinfection  with  alcohol 
and  ether.  Employ  only  such  inslrunienls  as  are  carefully  sterilized. 
Use  a  trocar  of  sufficient  size  that  the  grumous  fluid  will  not  occlude 
it.  Do  nol  puncture  the  summit  of  the  tumor  it  the  skin  is  quite 
thin,  but  select  a  point  where  the  tissues  are  sufficiently  resisiaot 
to  close  when  the  trocar  is  withdrawn.  At  the  end  of  the  evacuation 
the  fluid  may  need  to  be  aspirated.  It  may  be  discolored  by  some 
blood  from  the  puncture. 

Injection  with  some  slimulating  and  antiseptic  fluid  should  follow. 
Ethereal  solution  of  iodoform  has  the  advantage  of  distending  the 
cavity  by  gas  formation  and  reaching  all  the  diverticula;  but  it  has 
the  disadvantage  that  it  is  toxic.  Inject  5  to  10  c.c.  of  a  10  per 
cent,  solution;  leave  the  Irocar  in  place,  clnsing  its  orifice  with  the 
When  the  cavity  become,  diateoded,  remove  the  finger  and 
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tfic  ciTifT  spurts  out.    I.pt  all  the  gas  escape.    If  one  does  not 
observe  this  rule  there  may  be  a  slough. 

A  solution  of  iodoforminglyterincmay  tie  employed;  inject  3  to  lo 
IS  of  a  10  per  cent,  solution,  letting  the  surplus  escape.  Cam- 
tcd  nuphthol  may  be  used  in  the  same  way.  liismulh  |)aste  in 
certain  localilie»  serves  an  excellent  purpose.  .After  the  injection 
is  completed  seal  the  puDcturc  with  collodion.  Several  injections 
may  ho  nece-'<sary  for  a  cur«.  Constitutional  treatment  is  of  the 
greatest  importance. 
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ABSCESSES  OF  THE  SCALP 

These  are  found  in  ihree  localions: 

I.  Superlicial — that  is,  above  the  aponeurosis  of  the  occipito- 
(ron  talis. 

1.  Subapon«urotic--that  is,  between  aponeuroas  and  the  perios- 
teum. 

.^.  Subperiosteal — between  the  periosteum  and  the  bone, 

I.  Superficial  abscess,  due  to  staphylococci,  is  quite  lo<'u1iz<'d, 
and  yet  very  (lainfut  on  account  of  the  resistance  of  tite  firm  tissue. 
,The  lymph  nodes  behind  ihc  ear  and  in  the  back  of  the  neck  are 
enlarged  and  tender.  The  chief  danger  is  in  extension  to  the  deeper 
layers;  or  the  emissary  veins  may  carry  infection  to  the  sinuses  and 
produce  thrombo^s  or  pyemia.  Evacuate  immediately  by  free 
incision,  first  shaving  the  scalp  in  the  immediate  vicinity  of  the 
ibitcess. 

Remembering  the  manner  in  which  the  occipital  and  temjKiral 
arteries  converge  toward  ihe  apex,  the  incision  may  be  managed  in 
such  a  way  as  to  run  parallel  to  the  small  vessels  distributed  to  the 
area. 

The  cavity  must  be  kept  open  by  a  strip  of  rubber  tissue  or  a  small 
drainage-tube.  A  dressing  of  gauze,  absorbent  cotton  and  bandage 
complete  the  treatment.     Change  the  dressing  every  day  at  first. 

3.  Subaponeurotic  abscess  is  likely  to  follow  wound  Infection. 
The  streptococci  follow  the  areolar  tissues  that  separate  the  aponeu- 
\iOM»  from  the  periosteum,  and  the  spread  of  pus  is  limited  onlv  bf 
the  attachments  of  the  aponeuros\?..     Sep\A«wCvi.,  w.wm.'K'^Js-^ '»»*' 
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thTombo»5  arc  the  actual  dangers,  and  on  these  accotmts  immediate 
optTiitiiin  is  demanded. 

Make  a  free  incision  under  antiaeptjc  precautions;  that  b,  after 
shaving  and  cleansing  the  part  involved. 

Do  not  attempt  irrigations,  ahove  all,  in  these  cases,  few  the  fluid 
percolating  through  the  loose  areolar  tissues  spreads  the  infection, 
(lood  drainage  alone  will  suffice.  The  dreswngs  must  be  changrd 
frequently  at  first  and  must  be  firm  enough  to  prevent  movcmejit  of 
the  occipi to- frontalis  muscle. 

If  the  ahiiccii.1  develops  under  the  temporal  fascia,  it  will  not  point 
toward  the  surface,  owing  to  the  extreme  density  of  this  fascia,  but 
toward  the  mouth  or  neck  through  the  ptcrgo-manillary  fo».sa. 
Even  though  there  be  no  fluctuation  (usuaJly  indeed,  none  can  be 
detected),  the  diagnosis  can,  nevertheless,  he  certainly  made  from 
the  presence  of  the  edema,  redness,  and  pain.  Make  a  vertical  in- 
cision an  inch  or  so  in  front  of  the  ear  and  with  the  center  about  the 
level  of  the  eyebrow.  It  may  he  necessary  to  go  through  the  sub- 
stance of  the  muscle  to  the  hone.  A  few  small  arteries  will  be  divided 
and  will  reijulre  ligation.  It  may  be  necessary  at  tlic  first  dressing  to 
pack  the  cavity  with  gauze  to  control  slight  but  persistent  bleeding. 
Drainage  by  means  of  lubes  may  he  employed  subseijuently. 

3.  Subperiosteal  abscesses  differ  from  the  others  in  that  they 
are  likely  to  hi-  ihe  result  of  hone  inHammation,  tubercular  or 
syphilitic.  The  abscesses  are  limited  to  the  area  of  one  bone  as  the 
periosteum  along  tlic  line  of  the  sutures  is  continuous  with  the 
dura  mater.  This  furnishes  an  eas>'  means  of  entrance  into  the 
cranial  cavity  for  the  infection  and  in  that  manner  meningitis  may 
result.  For  this  reason,  these  abscesses,  of  whatever  origin,  should 
be  evacuated  at  once  and  appropriate  constitutional  trcalmmt 
instituted, 

ABSCESS  AND  FURUNCLE  OF  THE  FACE 

The  danger  in  these  cundilions  is  that  phlebitis  begitming  in  thai 
facial  vein  may  spread  to  the  cavernous  sinus,  so  free  is  the  coiD»| 
munication  by  numernus  branches  between  these  venous  channels.'; 
£speciaUy  to  be  fcaicd  uc  these  ^uruneies  beginning  on  the  uppccj 
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lip  or  median  parts  of  the  face.  They  may  be  fatal  in  a  few  days, 
Nearly  always  the  staphylococcus  pyogenes  is  the  active  causative 
agent  and  one  need  not  usually  be  at  a  loss  to  trace  the  mode  ol 
entrance  of  tlie  infection. 

Early  indsion  is  imperative  in  all  such  acute  septic  processes. 
The  iiest  form  of  local  anesthesia  in  these  conditions  is  by  freezing 
with  ethyl  chloride  spray.  Hypodermic  injections  are  best  avoided 
here.  The  incision  must  be  deep  to  be  effective,  and  in  making  it 
two  factors  are  to  be  borne  in  mind,  the  resulting  scar  and  injury 
to  the  branches  of  the  facial  nerve.  In  severe  cases  even  these  points 
must  be  disregarded.  Even  more  certain  than  free  incision  is  (rnlral 
pumture  with  a  fine  thermo-cautery.  followed  by  the  Bier  suction 
treatment.  If  it  i.H  a  carbunck  of  the  ditTusc  type,  accompanied  by 
edema  of  the  face  and  InBammation  of  the  veins,  crucial  indsion  with 
curettenient  must  be  undertaken.  The  dressing  of  gauze  may  be 
held  in  place  by  adhesive  strips. 
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ABSCESS  OF  THE  NASAL  SEPTUM 


Following  a  blow  upon  the  nose,  bleeding  ensues  and,  Iwo  or  three 
da>'s  later,  obstruction.  Looking  into  the  child's  nasal  fossae,  they 
are  seen  to  be  I'lllei!  with  a  bright  red,  lender,  fluctuating  swelling, 
over  the  cartilaginous  portion  of  the  septum.  The  whole  nose 
becomes  hot,  swollen,  and  painful. 

The  treatment  is  evacuation  by  a  free  incision  of  the  mucous 
membrane  over  the  septum  at  the  point  of  greatest  fluctuation. 

To  operate,  apply  a  4  per  cent,  solution  of  cocaine  to  the  mucous 
membrane,  and  after  waiting  a  minute  or  two,  make  an  incision 
along  the  septal  wall  from  above  downward  and  forward  with  a 
slender,  sliarp  bistoury.  Douche  the  nasal  fossa  frequently  with  a 
mild,  alkaline  antiseptic.  Recovery  usually  follows  within  a  week, 
although  in  the  neglected  cases,  necrosis  of  the  cartilage  may  occur. 

ABSCESS  OF  THE  EYELIDS 

le  loose  connective  tissues  of  the  eyelids  favor  exudation  and 
edema.    An  abscess  occurring  hcic  ia  usuaW'^  Amr  ccCoki  \»  vw-Mwa^ 
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tista  or  to  septic  infection  cntcrinR  (mm  the  face  or  scalp  or  to 
periostitis  of  the  margin  of  the  orbit.  Early  IrL-almcnt  of  con- 
tusions may  prevent  not  only  the  unsightly  discoloration  ("blacic 
eye"),  but  also  a  later  abscess. 

To  prevf-nt  discoloratiom  apply  cooling  or  evaporatin);  lotions  or 
wring  a  gauze  compress  out  of  icc-watcr  and  apply  to  the  lid,  re- 
newing the  compress  every  two  or  three  minutes.  Do  nut  allow  the 
compress  to  cover  the  nose,  else  acute  coryza  may  result.  Apply 
in  this  manner  for  an  hour  and  repeal  every  second  or  third  hour  for 
twenty-four  hours.  A  solution  of  arnica  (2  oz.),  in  water  (i  pt,), 
may  be  applied,  or 

Ammonii  chloride,  i 

Alcohol,  I 

Aquae,  le 

If  discoloration  appears,  apply  flannel  cloths  wrung  out  of  hot  water, 
for  an  hour  at  a  lime,  three  or  four  limes  daily,  and  follow  with  gentle 
massage  for  five  to  ten  minutes.  Before  applying  the  heat  it  is 
better  to  smear  the  lid  with  vaseline.  Ointment  of  yellow  oxide  of 
mercury  is  excellent  to  use  with  massage.  If  an  abscess  appears 
make  an  incision  pariillel  with  the  muscle  Ebcrs.  Apply  antiseptic, 
absorbent  dressings. 

ABSCESS  OF  THE  LACHRYMAL  GLAND 

Abscess  of  the  lachrymal  gland  is  rare,  yet  doubtless  is  often  over- 
]o(»kcd.  It  is  seen  in  infancy,  usually  traceable  lo  some  of  the  in- 
fectious diseases.  The  abscess  breaks  into  the  superior  cul-de-sac 
and  recovery  follows.  * 

ABSCESS  Ol-  THE  EXTEKN.'U.  AUDITORY  MEATl 


Abscess  of  the  external  meatus  is  extremely  painful  and  alarm- 
ing, but  in  fact  not  jiarticularly  dangerous.  The  meatus  is  closed 
by  the  swelling,  but  a  stab  with  the  point  of  the  knife  or,  if  it  is  more.: 
deeply  siluati-tl,  an  inmion  in  ihc  direction  of  the  long  axis  of  the 
tus,  will  CAU5C  a  speedy  dis&\>v<^i:ancc  of  the  symptoms.     Gentle 
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with  an  antiseptic  solution,  and,  after  drying,  occlusion 
ibsorltcnt  cotton,  will  «oon  complete  Uie  curv. 


ABSCESS  OF  THE  PAROTID  GLAND 

An  inflammation  befcins  in  the  parotid  gland,  the  result  of  local 
infection  or  st-condary  lo  an  abdominal  disease  or  Injury  (most  fre- 
quently involving  the  pancreas,  perhaps),  and  nearly  always  sup- 
puration follows.  The  severe  forms  are  dangerous;  happily,  how- 
ever, the  pus,  even  if  left  to  lake  its  own  course,  works  its  way  to 
the  surface  or  points  at  the  phraynx.  It  may  burrow  down  lo  the 
anterior  mediastinum.  The  special  dangers  are  meningitis,  septic 
poisoning,  and  thrombosis.  When  the  swelling  is  great,  pressure 
interferes  wilh  Ihc  venous  current  and,  as  a  result,  cerebral  con- 
gestion, headache,  and  finally  delirium  ensue.  The  pus  may  open 
into  the  miiidle  car  and  infection  by  that  route  reaches  the  brain. 
Suppuration  of  the  tern [loro- maxillary  articulation  may  follow. 

Trealment.^lS,  when  the  swelling  first  appears,  a  probe  be  passed 
into  Stenson's  duct  and  the  glanil  be  pressed  from  the  outside,  a  few 
drops  of  pus  may  be  squeezed  out  and  this  may  serve  to  head  off  a 
general  .luppii ration.  If  the  entire  glaml  becomes  involved,  hot 
antiseptic  poultices  should  be  applied  to  hasten  the  localization  of 

;  pus.  As  soon  as  redness  and  edema  indicate  the  most  probable 
on  of  the  pus,  an  effort  must  be  made  to  evacuate  it.  Several 
Ptent  Structures  are  to  be  avoidefl;  Slenson's  duct  (a  fistula 
is  likely  to  follow  its  division),  the  facial  nerve,  the  carotid  arteries, 
the  iL-mporu- maxillary  vein  and  other  vessels  of  lesser  importance 
may  be  wounded.  • 

If  the  anlrrioT  i>arl  of  the  gland  is  Involved,  the  incision  is  made 
parallel  with  and  below  Slenson's  duct.  The  skin  and  fascia  arc 
divided  and  n-lracted  and  an  effort  is  made  lo  burrow  into  the  depths 
of  the  gland  with  a  probe  or  grooved  director.  The  pus  follows  the 
connective-tissue  laminir  instead  of  the  lobules  of  the  gland,  and  it  is 
better,  if  possible,  to  a\'oid  dividing  the  glandular  substance.  If 
the  poslrrioT  mnti  lower  )>ari  of  thegUnd  i*  involved,  ibcinclsion  should 
be  vertical,  with  its  center  a  little  above  and  anterior  to  the  angle  of 
the  jaw.    The  tcmporo-maxillaTy  vtin  viiii\ifc  w.tQ,'t«.«Ki.'Q.'i>\».'e;Kifi*. 
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to  the  indsion  near  the  surface  of  the  gland.    A  drainage-tube  must 
be  lell  in  ihf  deeper  abscesses. 


OENTAL  ABSCESS 

These  painful  affections  are  not  to  be  neglected,  for  they  may 
lift  up  the  periosteum  and  result  in  necrosis  of  the  jaw.  Left  to  it- 
self, the  abscess  may  point  in  the  mouth,  letw  frequently  on  the  face. 
It  begins  in  the  alveolar  process  from  infection  from  a  curious 
tooth.  It  makes  its  appearance  at  the  junction  of  the  check  and 
the  gum.     Inspection  and  palpation  make  the  diagnosis.     A  cotton 
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tampon  soaked  in  i  per  cent,  cocaine  solution  is  laid  on  the  gumfor 
five  or  ten  minutes,  but  analgesia  will  not  be  complete.  Litlthe 
chftk  away  from  the  gum  as  (ar  a-s  possible,  and  with  a  sharp- 
pointed  bistoury,  wrapped  to  within  a  half-inch  of  ihe  point,  make 
a  horizontal  incision  and  cut  down  to  the  bone.  There  is  nothing 
to  fear  and  without  getting  deep  one  may  fail.  The  patient  may 
resist  further  efforts  or  tlie  field  may  be  obscured  by  blood  (Fig,  3q8), 
Order  an  antiseptic  mouth-wash  to  be  used  every  half-hour  at 
first,  and  the  pain  will  rapidly  disappear.  In  more  extensive  sub- 
periosteal abscess  oi  XKe  ja,wx,  the  same  principle  of  procedure  should 
be  carried  out. 


INCISION   OP  SCBMAXILLAHV   ABSCESS 

SUBMAXILLARY  ABSCESS 
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Do  not  await  Suctuation  in  acute  inflammations  in  this  locality. 
The  pain,  iiugmcntwl  by  pretsiire,  llic  brawny  etlema  and  diffuse 
redness  arc  sufficient  to  demonstrate  the  presence  of  pus.  The 
pus  is  not  always  easy  to  find,  lor  it  is  deep,  oftco  subperiosteal 
and  in  contact  with  the  internal  surface  of  the  jaw,  and  is  generally 
due,  in  fact,  to  denta)  infection  (Fig.  199]. 


Pic;.  i<io. — 'Incuinn  nt  ■ubnuLuUjLrjr  Abifcu.     Dotted  line  npturMt  tliv 

Local  anesthesia  is  often  sulTicienL  Locate  the  angle  of  the  jaw. 
This  is  often  difficult  on  account  of  the  edema,  A  finger's  breadth 
below,  and  following  the  txidy  of  the  jaw,  make  a  curved  incision 
(Fig.  300)  with  slight  downward  convexity  about  3  inches  in 
length.  Remember  the  point  at  which  the  facial  artery  cros-M^s  the 
body  of  the  jaw,  jusl  in  front  of  the  masscler.  Do  not  cut  deq)rr 
than  the  .-ikin,  for  this  Ls  dangerous  ground.  Now  dii*ett  «k\vVv 
{creeps  and  grooved  diicctoi  the  suWiattn^.  \Ass\iV5.,  TO.atow*,.^^'*^^'^ 
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slowly  and  renewing  from  time  to  time  the  analgesia  or  injections 
as  the  patient  complains  of  pain. 

Carry  the  dissection  upward  and  inward  toward  the  inner  »urfacr 
of  the  jaw,  and  with  patience  the  abscess  will  be  located.  As  it  is 
approached,  the  tissues  will  he  found  more  and  more  edematous 
and  filled  with  serum.  Having  once  cut  into  it,  enlarge  the  opening, 
always  loo  small,  by  introducing  and  opening  an  artery  (orceps. 
Irrigate  with  normal  salt  solution,  insert  one  or  two  small  drains, 
dress  with  antiseptic  gauze  and  absorbent  cotton,  and  renew  daily. 
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Via.  jai. — Phlg'mon  of  the  Soot  ol  the 
mguUt.  The  Coagqe  ts  pushed  to  Ih?  oppo' 
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hy0~£jO8GUS.       n.  dUgAi^tlic.       (V'4Hr) 
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The  temperature  will  fall  rapidly.    After  five  or  six  days  the  drain- 
age may  be  diminshed  and  after  ten  days  entirely  removed. 


ABSCESS  OF  THE  FLOOR  OF  THE  MOUTH 

(Ludwig's  Angina) 

This  is  a  very  grave,  usually  fatal  condition,  originalingin  strepto- 
coccic infection  through  the  mucous  membrane  of  the  floor  of  the 
moutb.    It  more  liet\\ieti\iv  o«:\u^  \ii.  %&«Si\s,  ^Jws'i^  ofevltihood  is 
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not  ejtempl.  lis  tcnctcncy  is  to  extend  into  tlie  neck,  following 
the  cellular  planes,  and  if  the  patient  docs  not  die  early  from  septi* 
cemia,  gangrene  may  occur.  In  a  very  few  hours  after  the  infection 
begins,  the  floor  of  the  mouth  becomes  brawnj-,  the  tongue  is  ihrusi 
up  against  the  hard  palalc,  and  breathing  and  swallowing  markedly 
interfered  with.  If  anything  is  to  do  good,  it  must  be  done  at  once 
(Fig.  501). 

Try  the  antistreptococcic  serum — if  it  does  no  good,  it  will  at 
least  do  no  harm.  In  the  meantime,  operate.  Usually  a  general 
anesthe^a  is  indispensable.  Make  an  incision  &  finger's  breadth 
below  the  body  of  the  jaw  about  j  inches  long  so  that  it  reaches 
beyond  the  median  line  (Fig.  J02).     If  Itoth  sides  are  equally  in^ 
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Pic.  jaj.— Dap  inctilon  loi  phicmnGn  In  tloot  (if  iiioutb.    tiJ-U.,  Hilnnuillir)'  gUnd 
U.II,.  mytO'byou]  hiukI*.    />.  digaittit  muarlc,    (tVeH.) 

volved,  make  a  bilateral  incision.  One  may  perliapti  recognize  iht 
platysma,  but  the  anUrior  belly  of  the  digastric  must  be  demon- 
strated and  divi<led.  Next  expose  tbc  mylo-hyoid  and  divide  com- 
pletely (Fig.  303).  Having  now  reached  the  sublingual  space,  you 
may  find  merely  a  serous  exudate,  characteristic  of  this  form  of 
infective  inflammation.  Do  not  stop  until  the  mucous  membrane 
of  tbe  mouth  has  been  demonstrated,  for  otlierwisc  one  may  mis- 
take the  submaxillary  for  the  sublingual  gland  and  not  go  deep 
enough. 

Douche  thoroughly  with  peroxide,  place  two  or  three  Urge  drain- 
age>-tube«,  pack  with  gauze  saturated  with  peroxide,  and  apply 
absorbent  cotton.  Renew  the  dressings  and  flushing  three  or  four 
times  daily  and  the  serum  injections  as  well.  Possibly  <J&!f<^«**^ 
will  go  on  rapidly  to  death  from  s«^t\uanii^    'ft^vk  ^wvcr-v  ' 
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to  'lo  so  wtlhoiil  Ihe  (i|irration.     Tlitr  ttrainnKe  may  be  diminished 
tuward  the  tenth  day.     Several  weeks  will  be  required  (or  a  cure 

ABSCESSES  OF  THE  TONGUE 

Abscesses  of  the  tongue  do  not  often  occur,  but  when  they  do, 
may  give  rise  to  urgcin  conditions.  They  may  develop  suddenly 
with  much  pain,  which  may  be  variously  reflected — to  the  ear,  for 
example. 

The  tongue  may  be  so  swollen  as  to  fill  the  mouth  and  severely 
disturb  respiration.  The  locaiion  of  the  abscess  is  lo  he  determined 
by  palpation.  If  it  is  at  the  base  of  the  tongue  and  pointing  to- 
ward the  surface,  is  it  to  be  evacuated  by  a  median  longitudinal  In- 
cision from  behind  forward  and  deep  enough  to  reach  the  pus. 
There  is  no  danger  of  wounding  Imjiortant  structures  if  the  inciiuon 
follows  the  middle  line.  Leave  a  strip  of  gauze  in  the  wound  for 
drainage.  Prescribe  frequent  antiseptic  mouth- wushes.  If  the 
abscess  lies  under  the  tongue  and  points  downward,  the  incision 
must  be  made  along  the  floor  of  the  mouth,  if  the  mouth  can  be 
suRiciently  openeil  and  Buctuation  detected.  The  ranine  artery 
msy  be  wounded.  If  the  mouth  cannot  be  opened  it  b  best  to 
operate  from  the  out^de,  making  a  median  vertical  incision  from 
the  symphysis  ol  the  chin  down,  getting  between  the  two  genio- 
hyo-glossi  muscles  and  following  this  crevice  up  to  the  under  surface 
of  the  tongue.     Dralnugc-tubr,  antiseptic  absorbent  dressing. 

TONSILLAR  ABSCESS 

"Quinsy"  is  an  actuc  suppuration  in  the  tonsil  or  around  the 
tonsil  following  acute  infection  of  the  gland. 

Often  the  suppuration  occurs  only  on  one  side,  though  both 
tonsils  arc  inflamed.  .\t  any  rate  the  two  tonsils  do  not  suppurate 
simultaneously. 

The  temperature  is  high,  the  pain  cxtTemc,  there  is  difRcuIly  in 
swallowing  and  perhaps  in  breathing.  There  may  be  edema  of  the 
|[lottis.  Often  there  is  difficulty  in  opening  the  jaws.  After  the 
abscess  is  well  formed,  the  »oi\  v^^w^  ^^  edeavaious  and  swollen. 
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Pus  hcgin»  to  form  about  the  third  day  after  the  attack.  Pre- 
vious to  this  an  effort  should  bu  made  to  abort  the  abscess.  Give 
calomel  in  small  frequent  iloses  and  follow  with  a  saline  purge, 
and  in  the  meantime  administer  full  doses  of  sodium  salicylate. 
Phenacetine,  2  or  ,i  grains  frequently,  will  make  the  patient 
more  comfortable.  Paint  the  tonsils  and  pharynx  with  arg>ToI 
once  a  day  and  use  the  peroxide  spray  (50  per  cent,  solution)  every 
two  or  three  hours.  Apply  hot  anti- 
septic fomentations  or  poultices  exter- 
nally- 

If  these  measures  fail  to  relieve  the 
symptoms  after  the  third  day,  it  is 
almost  certain  that  jms  has  formed, 
even  though  fluctuation  cannot  be 
fett,  and  il  i.*  best  to  make  an  incision, 
but  this  must  tic  free. 

The  operation  is  sometimes  difficult. 
A  general  anesthesia  will  be  necessary 
if  the  jaws  arc  locked.  Open  the 
moulh  wide.  A  mouth  gag  is  often 
necessary.  Depress  the  tongue  as 
much  as  po^ible.  Swab  the  tonsil 
with  a.  10  per  cent,  solution  of  co- 
caine. With  a  shaq>  pointed  bistoury 
(wnipi>ed),  make  an  incision  in  the 
soft  palate  just  external  to,  and  parallel  with,  the  anterior  pillars 
And  extending  as  low  doum  as  possible.  If  the  pus  flows  freely,  some 
of  it  may  be  swallowed,  to  prevent  which  hend  the  head  down. 
Continue  the  spray  and  antiseptic  mouth-washes  for  a  few 
days.  Whether  pu»  is  located  or  not,  free  incision  gives  (treat 
relief  (Fig.  304). 

RETROPHARYNGE.\L  ABSCESS 

These  conditions  arc  treacherous  and  dangerous  because  (most 
frequent  in  infants)  they  may  be  overlooked  and,  bursting  into  the 
phar)Ti.t,  may  produce  suffocation. 

The  j>haryiu  is  separated  from  vVic  Tftu«\t»'yy4T3\«^^&w-"»»*.«^'*^ 


Fig.  ja4.^Toniill>r  »bK«>,     lo- 
viiiun  (lioutd  citciiil  u  lax  ai  poui- 
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surface  of  ihc  bodies  of  the  cervical  vertebra;  by  a  loose  connective 
lissue.  One  or  two  lymphatic  glunds  tie  in  front  of  the  bodies  of  the 
upper  two  cervical  vertebrie  on  either  side  of  the  middle  line.  These 
receive  lymph  (and  infection)  from  the  nasal  cavities  and  their 
accessory  Onuses,  the  naso-pharynx,  the  Eustachian  tube,  the  tym- 
panum, and  from  the  tissues  lying  on  the  bodies  of  the  adjacent 
vertebra.  Septic  conditions  ejcisltng  in  any  of  these  localities  may 
be  the  source  of  the  inflammation  of  these  lymph  glands,  which  may 
end  in  suppuration.  These  glands  empty  by  several  chains  of  lymph 
vessels  into  the  deep  cervical  glands. 

The  suppuration  begins  on  one  side  usually,  but  rapidly  spreads 
toward  the  middle  line,  where  the  tissues  are  loosest.  The  abscess 
may  be  behind  the  palate;  it  may  be  opposite  the  larynx;  in  either 
case  almost  out  of  sight.  Usually,  however,  it  is  seated  in  the  pos- 
terior wall  of  the  pharynx,  opposite  the  oral  cavity.  When  situated 
there,  it  gives  rise  to  fewest  symptoms,  and  for  that  reason  its  de- 
velopment is  insidious,  and  in  the  infant  unsuspected.  The  con- 
stitutional disturbance  may  be  slight. 

Obstructed  breatliing  and  hoarseness  and  a  feeling  of  tightness 
in  the  throat  may  first  suggest  the  difficulty.  Inspection  and 
palpation,  always  necessary,  are  not  always  easy  and,  in  the  case 
of  infants,  sometimes  dangerous.  Still,  only  by  touch,  with  the 
finger  in  the  mouth,  can  the  exact  condition  be  determined.  To 
prevent  asphysda  or  syncope,  the  main  thing  is  to  be  rapid  in  the 
examination.    To  facilitate  this,  the  child  must  be  prepared. 

It  is  seated  on  the  assistant's  lap  with  its  face  turned  to  the  light, 
its  arms  and  body  encircled  l)y  a  towel,  its  legs  held  6rmly  between 
the  assistant's  knees.  Its  mouth  is  forced  open  by  pressing  the 
checks  between  the  teeth.  The  finger  is  passed  to  the  back  of  the 
tongue  and  rapidly  palpates  the  walls  of  the  pharynx,  It  is  not 
difficult  to  determine  the  point  of  greatest  swelling. 

Operation. — i.  Have  already  prepared  a  sharp-pointed  bistoury 
wrapped  with  cotton  close  up  to  the  point.  The  index  finger  in 
the  mouth  holds  the  tongue  down  and  the  bistoury  is  passed  along 
the  finger  and  plunged  into  the  abscess  in  the  middle  line,  that  no 
blood  vessels  may  be  injured.  This  puncture  is  prolonged  into  an 
incision  from  above  downward  at  least  an  inch;  in  fact,  as  low  as 
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possible,  thai  chiinces  of  a  recurrence  may  be  diminished.  The 
patient  is  immediately  inclined  forward  in  order  that  the  pus  may 
pour  out  of  the  mouth  (Fig.  305). 

If  syncope  or  spasm  of  the  larynx  occurs,  do  not  lose  your  head, 
but  proceed  hastily  to  revive  the  patient  by  the  ordinary  means. 
Lower  the  patient's  head,  pull  out  the  tongue,  and  employ  artificial 
respiration. 
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ftftcr-trcatmcnt,  direct  frequent  irrigations  or  gargling  with 
d  water,  A  peroxide  spray  may  be  used  with  good  effect. 
Recovery  occurs  within  a  few  days. 

If  the  abscess  recurs,  or  in  the  first  place  is  situated  too  far  down 
for  oral  puncture  (which  may  sometimes  be  done  by  passing  a 
curved  director  over  the  base  of  the  tongue  xnd  then  downward  lu 
the  top  of  the  abscess),  or  the  jaws  are  locked,  it  will  have  to  be 
reached  from  (he  side  of  the  neck,  an  operation  much  more  difficult 
in  every  way. 

0peralion.~3.  Turn  the  patient  slightly  to  one  side,  lestiog  the 
neck  upon  a  cushion  to  make  its  lateral  asp«iCS.^xaKiwvecA.\'66fc.*aK«»^ 
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nsstoid  »  the  Kuidc.  Make  an  iociskin  about  i  incbo  in  length 
alof^  the  poMeriur  border  of  the  aiemo-cletdo-ma&ioid,  whkh 
cspOKd  after  tbc  »lun  and  fascia  arc  di\->ded.  Ligatc  the  veins; 
avoid  the  »u[(erficial  cen-ical  nerve:!;  puU  the  &temo<lddo-masto«d 
forward  and  locate  the  scalenus  antkus.  Stick  to  the  scalenus 
anticu*,  (irilow  itii  aalerinr  surface  inward,  displacing  forward  by 
carefid  dissection  with  grooved  director,  the  common  shcalb  of  the 
great  vcmcIs  and  pneumoi^iric.  The  connective  tissues  arc  rather 
loote;  ibc  dnecclion  is  not  difficult.  Be  on  the  watch  for  the  spinal 
KCCMory  nerve,  which  lies  on  the  deep  surface  of  the  stemo-mastoid. 
WotkinK  inward  in  this  manner  reach  the  outer  border  ol  the  longus 
colli  whicb  lies  in  the  same  plane  as  the  scalenus  amicus,  and  upon 
which  lies  the  pharynx  and  the  abscess,  .\iter  opening  and  empty- 
ing, a  drain  must  tje  lelt.  Emjdoy  the  usual  dressings  and  after- 
treatment.  Sometimes  the  abscess  lies  further  forward  and  it  will 
\x  ncccsjtary  to  gu  in  front  of  the  stemo-cleido- mastoid.  After  the 
skin  and  fascia  are  divided,  tbc  finger  in  tbc  wound  will  be  able  to 
locale  fluctuation  and  thai  will  he  the  t>esi  guide  in  the  subsequent 
disACClion.  It  may  be  necessary  to  ligatc  several  small  veins.  Re- 
tract the  anterior  border  of  the  sterno-mastoid  and  with  it  the 
sheath  of  the  common  carotid,  the  internal  jugular  and  pneumo- 
gaslric;  draw  foward  the  thyroid,  the  larynx  and  trachea.  The 
fasdas  are  divided  by  blunt  dissection  until  the  abscess  cavity  is 
opened. 

ABSCESS  OF  THE  GLANDS  OF  THE  NECK 

Acute  suppuration  of  the  lymph  glands  of  ihc  neck  is  quite  fre- 
quent and  originates  in  infecti%-e  diiiorders  of  the  are;is  drained  by 
the  glands. 

In  treating  these  conditions,  the  source  of  the  infection  must  not 
be  overlooked.  It  is  not  always  'ddvisablc  to  operate  immediately, 
e\'en  though  Mippuration  is  believed  to  be  present,  unless,  o(_cour5e, 
the  infection  shows  a  tendency  to  become  general. 

In  the  ordinary  case,  the  pus  may  be  very  deejily  located  or  out* 
side  the  capnule  of  the  gland.  It  is  better  under  these  circumstances 
to  apply  hot  antiseptic  poultices  for  twenty-four  In  forty-eight 
houn.    The  whole  gland  then  becomes  softened,  the  pus  is  easily 
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evacuated  and  hralin;;  occurs  rupidly;  whereas  a  non-suppuraling 
glund  cut  into  may  remain  enlarged  and  indurated.  Free  incision 
is  always  out  of  the  question  as  the  many  imporlant  structures  of 
the  neck  have  lo  be  borne  in  mind.  Use  local  anesthesia.  In  mak- 
ing the  incision  it  is  usually  best  to  follow  the  posterior  border  of 
the  sterno- mastoid.  Make  an  incision  about  2  inches  in  length. 
When  the  muscle  is  reached,  draw  it  forward  with  a  retractor  and 
with  a  grooved  director  search  for  the  pus  cavity;  drain;  use  aliaorbent 
dressings. 


CHRONIC   SUI'PURATION   OF   THE   CERVICAL   GLANDS 

There  arc  variotis  clinical  manifestations  of  the  tubercular  proc- 
esses, each  of  which  detaamU  a  somewhat  different  ueatmeni.  It  is 
assumed  that  the  pus,  gradually  accumulating,  has  burst  through 
the  fawia  and  has  begun  to  bulge  the  skin. 

It  U  best  lo  o|>eratc  at  once.  The  most  careful  asepsis  should  be 
maintained.  The  pus  is  evacuated  by  free  incision  and  the  abscess 
cavity  wiped  out  with  iodoform  gauze.  A  10  per  cent,  solution  of 
iodoform  emulsion  with  glycerine  is  poured  into  the  cavity  (2  or 
,}  drams  are  sulTicJent)  and  the  wound  sutured  and  treated  as 
an  asq>lic  wound,  provided  there  is  no  evidence  of  secondary 
infection. 

ABSCESS  OF  THE  BREAST 

AliSoeKX  of  the  breast  may  be  either  parenrhymalous,  originating 
in  the  substance  of  the  gland;  or  submammary,  originating  in  the 
I  areolar  ti^ues  separating  the  gland  from  the  peitoralis  major. 
In  cither  case  infection  nearly  always  begins  at  the  nipple  and 
follows  the  lymph  vessels  downward.  The  first  form  is  usually  <!iie 
to  staphylococcic  infection,  the  second  lo  streptococcic.  These 
conditions  are  preventable  in  the  greater  number  of  cases  and  for 
that  reason  the  nipple  should  be  gi\'cn  special  care  both  before 
f-confinemenl  and  during  the  first  weeks  of  lacUlion. 

Even  when  the  breast  becomes  "caked"  and  tender  and  there  is  a 
^little  fever,  anlisqiHis  at  the  nipple  and  hoi  antiseptic  poultice*  tA 
may  prevent  abscess  tormaV\OT\.    CQWiww^ ''^sr.'v^  vsWf- 
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perature,  slight  chills,  ed«ina  and  pain,  more  or  less  localized,  iodi- 
cate  the  fornialioti  o(  pus,  and  ioimcdiatc  operation  is  necessary. 
A  general  anesthesia  is  best  (or  tioroughness,  though  the  woik  may 
be  done  under  local  anesthesia. 

f.  Under  rigid  asepsis,  proceed  to  open  up  the  cavity,  and  always 
remember,  the  earlier  the  better.  .\n  incision  an  inch  or  so  long 
should  begin  near  the  nipple  and  radiate  from  it,  as  the  spoke  from 
the  hub  of  a  wheel.  In  this  manner  the  least  possible  number  of 
the  milk  ducts  and  vessels  are  divided  (Fig.  306). 


1 


Pic.  30A.— Ab(e*w  et  tha  braut:  indiion.    U^'«rr,) 

The  first  incision  goes  through  the  skin  and  fascia  and  then  the 
abscess  cavity  is  sought  for  by  blunt  dissection  with  a  grooved 
director.  Still  there  is  nothing  to  fear  in  cutting  boldly  down  to  the 
abscess.  Explore  the  cavity  thoroughly  for  there  may  be  pockets 
leading  oB  from  the  main  cavity.  Do  not  neglect  this  point.  If  it 
extends  deep,  make  a  counter-opening  at  the  base,  being  guided  by 
the  director  introduced  through  the  first  opening  {Fig.  307).  Push- 
ing a  forceps  through  the  channel,  it  seizes  a  drainage-tube  which  is 
drawn  into  place  as  the  forceps  is  withdrawn.  Dress  with  anti- 
septic gauze,  which  sliould  be  changed  twice  daily  at  first,  can^ 
bring  taken  not  to  disturb  the  drainage-tube. 

If  the  tcmperatuie  rises  again  after  the  second  or  tliird  day,  you 
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have  to  re-explore.  A  new  abscess  is  in  process  of  formation. 
After  five  or  six  days  replace  tlie  first  drainage-tube  with  a  smallci 
one.  Th«  drainage- tube  can  be  entirely  dispensed  with  after  ten 
days  or  two  weeks. 

The  submammary  abscess  develops  without  edema  or  redness 
because  it  underlies  tlie  whole  breast.     The  condition  can  scarcelyi 
be  mistaken,  for  the  marked  elevation  of  the  whole  breast,  along  with 
the  constitutional  symptoms  point  to  the  nature  of  the  trouble. 
Make  a  curved  incision  following  the  base  of  the  breast  at  its  lowest 


% 


Fk«.  J07. — AbicOH  ol   tiko  brMAt.     Manner  ot   mftkinc  cDUntcf'OpcjilnB.     £>.  itro^vMl  dl- 
nctor;  P.  ilK  point;  B,  biitoury  cuttlaK  dtrvn  on  to  tha  poiBt  of  director,     (^it^orj.) 


}tut,  dividing  the  skin  and  fascia.  With  a  grooved  director,  dissect 
through  the  areolar  tissues  between  the  gland  and  the  chest  wall, 
working  toward  the  center  of  the  breast.    These  deep  tissues  are 

I  likely  to  be  infiltrated.  In  this  manner  the  pus  is  evacuated  and 
the  subsequent  treatment  will  be  practically  the  same  as  that 
prescribed  for  the  preceding  form. 


AXILLARY  ABSCESS 


Three  cliain*  of  lymphatic  glands  are  found  in  the  awU-wi  's^v*.. 
One  lies  along  the  anterior  fold  ol  lUc  &x\\\a.  Mii  ^xiwa  ■&«■  ■wsMsfrwx 
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Ihciracic  rt-jnon;  one  lies  on  the  posterior  axillary  wall  and  drains 
posti-rior  thoracic  region;  one  lies  alongside  and  exlcmally  is  con- 
nected with  the  axillary  vessels  and  drains  the  upper  extremity. 
Axillary  abscess  usually  results  from  inflammationof  one  or  the  other 
of  these  chains  of  glands,  the  infective  agent  having  been  tiirried 
to  them  from  a  distant  point,  such  as  the  breast  or  band,  by 
h'oiph  vessels. 

The  inflammation  spreads  from  the  glands  to  the  adjacent  areolar 
tissue  and  pus  formation  follows.  Abscess  may  also  form  by  exten- 
sion of  pus  forniiition  from  the  base  of  the  neck. 


Fio.  jol, — C(D*i  ■Btliuti  tliowinii  loUlioni  ol  8iill«r»  uliiciM.  C  P.  P«t.  mu*or.  j 
P.P.  Prct.  minor.  C.  D.  Latin,  doni.  ^..SC.  Subicapulnnii.  G.  D.  S»mlut  mifiiBf^l 
(I'fdII,)  I 

The  most  frequent  sources  of  infection,  probably,  are  the  breast  1 
and  the  sebaceous  glands  in  the  skin  of  the  armpit.    Abrasions  and 
small  boils  in  this  locality  must  be  treated  with  circumspection,  lest 
they  terminate  finally  in  axillary  abscess.     The  ordinarj'  symptoms 
of  inflammation  and  pus  formation,  added  to  the  painful  abducUoaJ 
of  the  arm,  indicate  the  nature  of  the  trouble. 

Il  is  imperative  to  evacuate  the  pus  promptly  for  the  reason  that] 
it  may  burrow  in  various  directions,  usually  upward  toward  the  neck.  \ 
The  axillary  vessels  may  be  eroded. 

Tht  inciiion  w\\\  de\ieui.\  \:k\>bu  \.\ve  VcK&tion  of  the  pus — that  is  ' 
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»y,  whellier  il  lies  under  llu-  pecloralis  major  or  in  ihe  loose  areob 

|tissues  of  the  center  of  Uie  space.     Acute  abscess  more  often  lies ' 

the  first  locality  (Fig.  308);  tubercular  abscess  in  the  latter, 

(a)  Acute  Abscess   (Fig.   309). — General  anesthesia;  place   tlie 

Uient  on  his  buck;  iibduct  the  arm  as  much  as  possible;  and  locate 

|the  border  of  the  pectoralifi  major.      Make  an   incision  ,1  inches 

length  along  this  line,  culling  toward  the  thorax;  expose  the 

luscle  border  well;  dissect  along  the  under  surface  of  the  pectorali& 

najor  with  the  grooved  director.     In  this  manner  you  keep  in  front 

the  great  vessels  and  nerves  and  will  feci  secure.     When  the  pus 

ICC  flows,  enlarge  tijc  opening,  and  insert  drainage-tubes. 


Tta,  J«9.— iDcSlIun  far  icutc  KiOUity    kbtceu.    Tbe  bluni  dinection  ihoutd  follow 
Iha  mitonor  ftitllmry  wall.     (r«Mi.) 

To  avoid  the  axillary  structures,  you  must  keep  these  two  points 
mind:  (i)  Make  the  opening  large  enough  to  see  what  you  are 
doing— a  blind  slab  in  this  region  is  exceedingly  dangerous;  (a) 
slick  to  the  pectoralis  major— the  pus  is  in  contact  with  its  deep 
surface.  Wash  out  tlie  cavity  and  place  two  drains;  use  a  gauze  and 
.bfiorbent  cotton  dressing  daily  for  a  week,  after  which  remove  the 
tlurugh  (he  external  o]>ening  must  not  be  allowed  to  closcVntil 
cavity  is  eliminated. 
(b)  Chronic  Abscess. — Incision.  Hegin  in  the  middle.  <!A  v>*^<.»» 
tA  the  sjmce  and  follow  the  midd\e  UT\t  &v(%-j  \x«m  >\iit  «.tw.  v**-"**^ 
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the  chest.  Tn  llii*  diroction  ulonc  is  safety.  In  front  arc  the  long 
thoracic  vessels;  behind  are  the  subscapular  vessels;  to  the  out^dc 
are  th«  mam  axillary  vessels  and  branches  of  the  brachial  t^exus. 
The  skin  incision  may  occasionally  (Uvide  a  small  artery,  which  will 
at  first  give  some  concern.  It  is  best  to  divide  the  connective  tissues 
layer  by  layer  in  the  original  line  of  incision.  Tlicrc  is  no  danger 
i(  you  keep  in  this  line.  Otherwise,  the  pus  may  be  reached  by 
Hilton's  method.  After  the  skin  and  fascia  are  divided,  a  dres^ng 
forceps  is  pushed  up  into  the  abscess  cavity  and  the  bladeso  pened. 
Put  in  a  drainage-tube;  use  absorbent  dressings;  maintain  a  careful 
asepsis  throughout  the  process  of  rq>air, 

PALMAR  ABSCESS 

These  are  always  serious  conditions,  nut  alone  on  account  of  seps! 
but  because  the  hand  may  be  left  permanently  crippled  or  useless  as 
a  result  of  the  destruction  of  tissue  and  infliimmatory  adhesions. 

Immediate  evacuation  of  pus  is  imperative.  If  tlie  pus  is  limited 
(o  the  connective  tissues  of  the  palm,  has  not  reached  the  tendon 
sheaths,  the  ind^on  should  be  made  over,  and  parallel  with,  tlie 
interosseous  space  in  the  region  of  the  greatest  swelling. 

If  the  tendon  sheaths  are  involved,  the  incision  should  be  made  in 
the  long  axis  of  the  metacarpal  bone  (see  P/ikgmon,  page  414). 
Whether  the  condition  is  a  diffuse  inflammation  (phlegmon)  or  an 
abscess  will  be  determined  by  the  hislory  of  the  case. 

In  the  case  of  abscess,  make  a  longitudinal  incision.  The  palmar 
arches  arc  chiefly  to  be  considered.  Begin  (he  incision  just  below  a 
line  drawn  across  the  palm  from  tlie  web  of  the  thumb.  Beginning 
nearer  the  wrist,  the  superficial  palmar  arch  or  the  deep  arch  as  well 
may  be  divided.  Cut  toward  the  finger,  making  the  incision  suffi- 
ciently deep  to  go  quite  through  the  palmar  fascia.  Insert  a  drain- 
age-tube. Use  antiseptic  dressings,  changing  the  dressings  daily. 
(See  also  Phlegmons.) 

POPLITEAL  ABSCESS 

Situated  in  the  hollow  back  of  the  knee-joint  in  the  superficial 
fascia  are  a  few  lymph  ^iwAs-wVvc^Ttia.'j  ^Asjnjvwa.'.e  following  an  In- 
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fectivc  process  in  the  foot  or  kg.     Situated  still  deeper  bcneatli  (he 
deep  faiicia  arc  olhcr  Klands  which  may  similarly  suppurate. 

These  may  be  described,  then,  as  siipcrlici;il  abscess  and  deep 
aliAcess  of  the  popliteal  »pace. 

The  superficial  abscess  may  be  opened  simply  by  a  vertical  In- 
ciuon  over  the  point  of  greatest  swelling.  There  arc  no  important 
structures  likely  to  be  wounded  by  a  superficial  incision. 

It  is  quite  ditTcrent  with  a  deep  abscess.  The  situation  of  a  niunber 
of  important  structures  must  be  borne  in  mind.  In  the  center  of 
the  lower  half  of  tite  spare  Ue-s  the  short  saphenous  vein;  to  the 
outer  side  lies  the  cxiemai  popliteal  nerve,  and  running  verlically 
through  the  center  of  the  spare,  and  deeply  located,  are  the  popliteal 
vessels  and  internal  popliteal  nerve.  The  space  is  roofed  over  by 
the  dense  popliteal  fascia  which  is  the  chief  factor  in  determining  the 
direction  in  which  the  suppuration  extends;  thus  the  pus  is  more 
tikely  to  point  up  in  the  thjgh  or  down  in  the  teg  than  in  the  integu- 
ments of  the  space. 

A  popliteal  abscess  may  likewise  be  the  r«ull  of  the  extension  of 
a  suppurative  proccas  in  the  thigh.  These  abscesses  must  be  opened 
without  dclayforthc  reason  that  the  joint  may  become  involved,  the 
vessels  may  slough,  and  there  may  be  destruction  of  tissue.  There 
may  be  permanent  flexion  of  the  leg  due  to  scar  tissue. 

Before  opening  a  popliteal  abscess  the  diagnosis  must  be  con- 
firmed. It  has  hap}K-ned  more  than  once  that  a  popliteal  aneuri-im 
has  been  mistaken  for  an  abscess  and  incised,  a  mistake  serious  indeed 
for  both  patient  and  operator. 

Acute  inflammation  of  the  bursa;  must  not  be  mistaken  for  ab- 
These  bursa;  are  found  in  the  boundaries  of  the  space, 
larating  the  tendons  from  the  protuberances  of  the  femur,  tibia, 
and  fibula. 

Operation. — Either  general  or  local  anesthesia  may  be  used.  Make 
a  vertical  inci.'uon  in  the  center  of  the  space,  dividing  the  skin,  the 
supcrftdal  fascia,  and  the  deep  fascia  successively.  With  the  grooved 
director  separate  the  fatty  tissues  filling  the  space;  keep  in  the  line 
of  the  original  incision.  The  pus  will  usually  be  located  before  the 
depth  of  the  vessels  has  been  reached,  Enlarge  the  g^«w."ni.>»^ ■>;««. 
connective  tissues,  irrigate,  uaicV  lot  A\N«^^!D!^■^,"■«>s«3,^  ».  ft.w«*'»^ 
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tulit  and  pack  liRhtly  around  llie  tiiljc  with  aseptic  gauze.  Apply 
absorbent  rlrcssings  and  extend  the  kg  on  a  posUrior  splutt.  This 
extension  must  be  maintained  until  the  healing  i»  complete  to  prevent 
flexion. 

P1,ANTAR  ABSCESS 

The  deep  fascia  of  the  sole  of  the  foot  is  especially  develiipcd,  It 
extends  us  a  broad,  dense  band  from  one  end  of  the  plantar  arch  to 
the  other,  from  the  os  calcis  to  the  base  of  the  metatarsal  bones. 
It  is  u  bruad  band  divided  into  three  portions:  outer,  middle,  and 
inner.  The  central  portion  alone  is  of  much  surgical  impurtancc. 
Its  anterior  extremity  is  broken  up  into  five  slips,  and  each  slip 
branches  an<l  forms  an  arch  for  a  flexor  tendon. 

The  result  of  this  arrangement  is  that  here  is  a  closed  compartment 
between  the  fascia  and  the  bones  of  the  foot  which  '»  occupied  by 
the  muscles  of  the  middle  foot,  I'oilowing  an  infection,  pus  form- 
ing in  this  comiMirtment  finds  greiU  difluiilty  in  escaping.  It 
burrows  between  the  metatarsal  bones  and  makes  its  appearance 
on  the  dorsum  of  ihe  foot,  follows  the  flexor  tendons  backward  to 
the  inner  ankle,  or  may  escape  through  the  small  aperture  for  the 
arteries  into  the  subcutaneous  fascia. 

On  account  of  the  rlenseness  of  the  fascia,  the  paJn  in  plantar  ab- 
scess is  extreme,  ami  for  relief  of  this  pain  and  to  prevent  destruc- 
tion of  tissue,  an  early  incision  is  imperative.  The  incision  should 
be  made  over  the  most  prominent  part  of  the  swelling,  its  direction 
corresponding  to  the  long  axis  of  the  foot. 

The  skin  is  divided  and  then  the  thick  fatty  tissues,  uniil  the  white 
and  firm  plantar  fascia  is  reached.  After  the  fascia  is  divided, 
the  dissection  is  completed  with  a  grooved  director  until  the  pus 
cavity  is  located.  In  this  manner  no  important  structures  are 
wounded.  Wash  out  the  cavity  and  insert  a  small  drainage-lube. 
It  is  important  that  the  cavity  heal  from  the  bottom. 


ISCHIO-RECTAL  ABSCESS 

The  iBchio-rectal  (ossa  is  a  wedge-shaped  cavity,  lying  on  either ' 
idc  of  the  rectum,  bclvjcwv  \X  aixA  i-lu:  (iclvic  wall.     Its  base  is 
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covered  hy  ihe  inteRunicnl  and  its  sharp  cdRc  is  dircclcd  upward 
and  torrcsjumds  lo  a  line  drawn  from  Ihc  pubes  backward  lu  ihc 
qune  of  the  ischium^Ihc  line  of  attachment  of  the  levator  ani, 
muscle,  the  '"white  line"  of  the  pelvit-  fascia.  The  levator  ani  mus- 
cle forms  its  inner  boundary.  The  obturator  fascia  covering  the 
bony  pelvic  wall  forms  lis  outer  boundary. 

The  fossa  is  filled  with  fatty  tissue  which  seems  to  form  a  packing 
and  support  for  the  rectum,  but  whidi  at  the  same  time  forms  a 
site  of  "lowered  resistance"  to  infective  agents. 

These  infeclive  agents  gain  acress  !o  the  tally  tis»ue:i  of  the  fossa 
through  ulcerations  or  abrasions  of  the  rectal  mucous  membrane  or 
from  similar  conditions  in  the  intef^menl  around  the  anal  orifice. 
For  the  most  part  the  bacteria  follow  the  lymphatics  which  have 
their  origin  in  these  localities  and  which  follow  the  branches  of  the 
inferior  hemorrhoidal  vessels  through  the  fossa.  The  abscess  may 
be  secondary  to  prostatic  absces.'i. 

The  symptoms  of  acute  abscess  here  are  the  ordinary  constitutional 
symptoms  in  marked  degree,  accompanied  by  intense  throbbing 
pain  in  the  region  of  the  anus.  The  skin  becomes  brawny  and 
indurated  but  no  fluctuation  appears  in  many  cases. 

The  symptoms  of  chronic  abscess  differ  only  in  degree,  and  are 
often  so  slight  as  to  be  entirely  overlooked.  Abscess  of  any  kind  in 
this  locality,  when  diajn^osed,  should  be  evacuated  without  delay, 
ff  lei  alone  it  will  eventually  open  the  rectum  or  through  the  skin 
if  the  patient  should  survive  Ihe  general  sepsis.  But  spontaneous 
evacuation  is  in  every  way  to  be  avoidwl.  if  possible.  A  fi'^tula  is 
the  inevitable  sequel  if  Ihe  ca.se  is  left  to  nature. 

This  fistula,  opening  into  the  bowel  whether  the  abscess  formed 
near  the  roof  of  ihe  fossa  or  near  the  floor,  is  very  likely  to  be  just 
above  Ihi;  external  sphincter.  There  the  bowel  wall  is  thinnest, 
and  the  fa.scias  of  the  levator  ani  act  as  an  inclined  plane  along  which 
the  pus  moveii  toward  that  part  of  the  bowel. 

Ihc  examining  fmgcr  in  the  rectum  in  Ihc  ca.se  of  abscess  will 
nearly  always  detect  the  threatened  opening  there  and  confirm  the 
diagno^s. 

0^o(«>n.— General  anesthesia;  lithotomy  posilioti;  antiic^v?.. 

The  tMision  (Fig.  31 1),  4  or  5  me\i«.  vci  \^:■&'(^^^,  isi  tcisAk.  Vv««k^ 
j6 
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before  backward  and  inclint-il  a  lillle  outward  midway  between  the 
ischial  tiibtrosily  and  the  rectum.  Rtmember  that  cutting  loo 
near  the  middle  line,  you  may  wound  tJic  rectum;  too  near  the  pelvic 
wall,  you  may  wound  the  internal  pudic  vessels.  Some  small 
hemorrhage  will  follow  llie  skin  incision.  It  may  be  necessary  to 
cut  deeper  along  the  same  line  and  you  may  wound  some  of  ihc 
branches  of  the  inferior  hemorrhoidal  arteries,  but  that  is  not  a  seri- 
ous matter. 

With  a  little  patience,  in  this  manner  the  pus  is  reached  and  il 
pours  out,  extremely  fetid  and  often  mi-ted  with  shreds  of  con- 
nective tissue. 


I'ic.  Jil. — lachio-nctal  alwccu.     InclBWD.     I.t'""'*) 

Enlarge  tlie  wound  so  that  it  may  be  inspected  and  explore  it 
witli  the  finger.  Irrigate  vigorously.  Heing  assured  that  all  the 
minor  ca^ities  are  opened  up,  introduce  a  large  drainage-tube  and 
pack  around  it  with  gauze.  The  dressing  must  be  renewed  daily 
st  first.    The  tubes  can  be  gradually  withdrawn. 

It  is  absolutely  necessary  that  the  wound  heal  by  granulation  from 
the  bottom  and  this  may  be  a  matter  of  weeks  or  even  months.  Of 
this  the  patient  should  always  be  forewarned.  During  this  lime 
the  dressings  must  be  carried  out  methodically.  Often  following 
incision  and  drainage  there  is  a  tendency  to  relapse  because  the 
primary  focus  of  suppuration  in  the  prostate  has  not  been  rec<>g- 
nized  and  relieved. 

If  a  small  opening  is  exposed  high  up  In  the  cavity,  through  whidi 
pus  drabs,  it  indicates  a  peri-nctal  abscess  above  the  levator  ani^ 
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dangerous  bt-cause  ii  may  hecoiiie  a  gviii-ial  pelvic  t-clluliti$  or 
pcntoniUs.  Enlarge  the  opemog  by  the  introduction  of  a  dressing 
forceps,  irrigate  and  drain. 

These  peri-rectal  abscesses  not  involving  the  ischio-rectal  fossa  arc 
difficult  to  diagnoslicale,  hut  when  once  deierminud  they  must  be 
opened  in  the  manner  already  indicated. 

Again,  the  iwh in- rectal  abscess  may  have,  unforl unately,  already 
opened  through  the  rectal  wall.  Make  the  skin  incisJon  as  before, 
and  then  an  additional  step  is  necessary.  Pu»li  a  grooved  director 
up  through  the  abscess  cavity  and  through  the  rectal  opening  and 
then,  following  along  the  grooved  director,  cut  through  the  cnlire 
thickness  of  the  rectal  and  ana)  walls,  holding  one  linger  in  the 
rectum  to  guide  ihc  knife.  It  will  Kx>k  like  a  very  long  wound,  and 
yet  it  has  the  excellence  of  favoring  recover^'  and  of  preventing  a 
fistula.  However,  under  the  most  favorable  circumstances,  it  may 
require  several  months  to  heal  (Lcjars). 

PERI-ANAL  ABSCESS 

The»e  are  much  less  serious  than  those  of  the  ischio-reclal  region, 
both  with  regard  to  prognosis  and  treatment.  However,  if  neg- 
lected, they  are  likely  to  result  in  hslida;  even  if  not  pro|Krrly  in- 
dscd  they  may  so  result.  The  peri-anal  abscess  is  in  the  glands 
surrounding  the  anal  margin  and  lies  under  Ihe  integument  or 
mucous  membrane.  Local  anesthesia  is  all  that  is  necessary  except 
for  those  who  arc  timid,  and  with  ihem  general  anesthesi*  i» 
indispensable. 

Puncture  ihe  tumor  at  its  apex.  The  pus  i.*  foul  smelling.  Irri- 
gate; explore  the  cavity  methodically  with  a  grooved  director. 
There  i»  nearly  always  an  ascending  diverticulum  on  the  anal  side 
which  communicates  with  the  rectum.  Having  located  the  apwt 
of  the  cavity,  push  the  point  of  the  director  through  the  mucous 
mctnbranci  in  other  words,  make  a  fistula  if  one  docs  not  already 
ejcisl  (Fig,  312).  Divide  all  the  tissues  over  Ihe  director,  in  this 
manner  laying  open  the  cavity  and  anal  margin.  Carefully  wipe 
out  Ihe  walls  of  the  abscess  and  pack  with  iodoform  ((auze.  M 
important  as  the  operation  is  tht  after -Itcotmenl.    '\\ici''Se«.  *«*=**« 
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mu.it  atU'ntl  lit  liimself.  The  tlresMnK  must  he  matic  daily,  n-ashinf; 
and  packing  lightly.  After  each  movcmi-nt  of  the  liowels,  ihc 
wouikI  must  be  washed  and  the  packing;  replaced,  if  posuble.  It 
is  cs^ntial  that  the  cavity  granulute  from  the  bottom.  Repress 
excessive  granulation  with  linclure  iodine. 


Pli^-  JIf- — 'lnti«toi>  ('jT  pcTi'Ana.i  abiccH^     (Vmh.) 


PROSTATIC  ABSCESS 

The  prostate  gland,  about  the  size  and  shape  of  a  chestnut,  lies 
at  the  base  of  ihe  bladder,  clasping  but  not  quite  encircling  the  first 
portion  of  the  urethra.  The  upper  surface  of  the  urethra  is  covered 
by  fibrous  tissues  which  connect  the  upper  surface  of  the  two  lateral 
halves  of  the  prostate,  so  that  the  urethra  apparently  makes  a 
tunnel  through  the  prostate.  The  ejaculatory  ducts  empty  into 
ihis  portion  of  the  urethra. 

The  prostate  is  in  compel  with  the  second  portion  of  the  rectum 
iH  lo  a  inches  from  the  anal  orifice.  The  apex  rests  against 
the  triangular  ligament,  whicJi  se]>arates  it  from  the  bulb  of  the 
urethra. 

Suppurative  inflammation  in  llie  prostate  originates  from  infcc- 
tion  caught  up  by  the  lymphatics  of  the  prostatic  and  membranous 
portions  of  ihe  urethra.  These  infective  agents  are  the  gonococci, 
•Laphylococci,  streptococci,  bacilli  coli  communis. 

As  might  be  expected,  gonorrhea  is  the  most  fref|uent  cause,  both 
directly  and  indirccUy.    '1\k  yisnv^  uf  sounds,  perineal  bruises, 
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sexual  exce!U>c5,  and  high  living  in  one  way  or  miolhcr  favor  the 
tk-vdopmrnt  uf  an  inQummatory  process  which  may  result  in 
absc  esis-  f  or  ma  tioii , 

The  abscess  may  he  limiti^  lo  the  gland  substance  or  may  develop 
in  the  connective  tissue  surroundin(£  the  f^lnnd.  In  Ihis  case  it 
may  be  called  u  pelvic  abscess.  It  may  become  an  ischio-rectal 
abscess. 

Chronic  prostatic  abscess  may  be  overlooked  and  imrecognixed 
as  the  direct  cause  of  many  conditions:  chronic  urethral  dischnrge; 
vesical  and  rectal  irritation;  rectal  fistula;  chronic  inflammation  of 
the  prostatic  adnexa  {the  ejaculatory  ducts  and  seminal  vesicles); 
sujipuruting  cpididymiiis  and  orchitis;  nocturnal  emissions. 

Any  abscess  of  the  prostate  may  open  into  tlie  rectum,  bladder, 
urethra,  perineum,  or  suprapubic  ri-ginn.  Finally  there  is.  in  the 
case  of  aclue  aiisccss,  the  imminent  danger  of  the  K^'fcal  involve- 
mcDt  of  Uie  pelvic  fascia,  endinj;  In  septicemia.  It  is  manifest  that 
a  proHlalic  absce^  is  a  constant  menace,  lis  evacuation  must 
not  be  delayed.  It  cannot  he  denied  that  oftentimes  spontaneous 
evacuation  is  followed  by  a  complete  cure,  but  the  outlook  is  many 
times  more  favorable  with  immediate  operation.  Sometimes  the 
only  cure  is  in  complete  removal  of  the  gland. 

Diagnosis. —ThvTe  is  usually  a  history  of  gonorrhea,  recent  or  re- 
mote. Fever  and  a  few  chills;  violent  perineal  pain,  radiatinjt  lo  the 
rectum  and  thighs;  painful  and  dilTicult  urination  and  defecation 
point  to  probable  suppuration  in  the  prostatic  region.  A  little 
later  perhaps  the  perineum  is  reddened,  swollen,  and  infiltrated. 
Complete  the  diagnosis  by  introducing  a  well-oiled  finger  into  the 
rectum,  which  will  excite  much  pain.  On  the  anterior  wall  of  the 
rectum  will  be  found  a  large  unsymmetrical  swelling,  more  or  less 
dearly  fluctuating,  and  which  loses  Itself  in  a  doughy  tumor  extend- 
ing toward  the  sides  of  the  rectum  and  the  anus.  Now  must  one 
operate  even  though  there  be  some  pus  discharging  through  the 
urethra,  having  begun  spontaneously  or  following  the  passage  of  a 
catheter.    Such  drainage  i.*  quite  in.iuffident. 

There  are  two  methods  of  operation:  (a)  the  redal  route  when 
the  abscess  is  about  (o  burst  into  the  rectum;  (111  "-tw  ^\««o)ito>»s*. 
under  all  other  conditions.    In  c'uhci  ttmSvVwu  viw^'A  a*«A>wi\o.  ■». 
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indispcnsiWc.    The  perineum  anil  its  vicinity  are  carvf  ully  Dterili: 
and  the  patient  placed  in  the  lithotomy  position  for  the  perineal 
incision. 

Jledal  toitk:  Place  ihe  patient  on  the  right  side,  Acs  the  left  thigh 
on  the  alidomeii  and  let  the  asM.4tant  hold  up  ihe  left  buttock. 
Dilate  Ihe  anus  and  give  the  rectal  mucosa  a  thorough  lavage,  wash* 
iiig  wilh  soap  and  water  and  gauze,  followed  by  an  alkaline  antiseptic 
solution. 

Retract  the  posterior  wall  of  the  rectum  with  a  Sims'  specdum. 
The  anterior  wall  wilt  thus  be  exposed  to  inspection.    Locate  by 


« 


Pm).  Hi. — l>rMt>tis    tAtsftat;    pktlenl    in  littutoiar    pnition:    itujii'in     btlwcan    twlb 
■ad  aniu  nluulinc  latcnllr  to  tb*  mhitl  tubcroutln.     (rr«H  Aff  fttrrt  OhmIJ 

towcA  the  thinnest  part  of  the  abscess  wall,  for  Ihe  tumor  will  not  be 
so  conspicuous  to  sight  as  it  is  to  the  touch.  Without  hesitation 
push  the  point  of  the  knife  J-^  inch  into  ihe  tumor.  This  is 
to  be  done  by  .light  and  not  by  touch.  When  the  pus  flows,  enlarge 
the  opening,  cutting  toward  the  anus.  Make  the  opening  at  least 
an  indi  in  ler^gth.  Favor  Ihe  flow  by  slight  pressure,  and  iinally 
irrigate.  You  may  be  satisfied  with  that,  leaving  no  drainage,  but 
repeating  the  rectal  flushing  ,«evcral  times  daily  at  first.  If  the 
cavity  is  deep  md  ii  lh«t  is  ctiosidccsLble  oozing,  it  is  better  to 
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pack  very  lightly  with  awptic  gauze,  which  will  be  expelled  with  the 
first  movement  of  the  bowels. 

Perineal  route:  An  incision  i  inch  in  front  of  the  anus,  transverse, 
dighlly  curved  with  convexity  forward  (Fig.  313).  This  incision 
divides  the  skin  and  super&cial  fascia — edematous,  it  may  be. 
Separate  the  edges  of  the  wound  and  identify,  if  possible,  the  muscu- 
lar layers  composed  of  the  transversus  perinei,  the  sphincter  ani  and 
accelerator  iirina;,  which,  coming  from  the  cardinal  points,  meet  at 
the  "central  tcndtnous'point  of  the  perineum,"  which  is  to  be  next 


Via.  3H. — PiDitktto  timta.     ShuWinu  nUtiun  u(  ittucluru  ci>ncnn»i!  in  uiicnllCiBi^ 
IttfMoE  Ihs  bulb  <4  Ibe  urcibr«,  uii  cilbcr  ludt  <<f  thv  vivcton  of  the  ponLi.  (ramvmpLy  tha 
ttmwwTtiw  pFtiovi  irhkh  U  divided  pimllcl  wiih  Iti  flbsn.     (rioii  aflrr  Pltrtt  Dmal.i 

incised.  If  these  structures  are  not  recognizable,  the  bulb  of  the 
urethra  coi-ertd  by  the  accelerator  urinse  can  at  least  be  found.  It 
is  a  prominence  which  the  finger  if  not  the  eye  will  readily  detect. 
Incise  transversely  through  the  middle  of  the  transverse  perinei 
(F'g-  314).  or  at  least  just  beJiind  the  bulh.  The  transversus  perinei 
artery  will  be  divided.  Now  draw  the  bulb  forward  out  of  the  way 
with  a  retractor  and  pull  the  posterior  lip  backward  with  an  artery 
forceps- 
Make  the  third  Iransvcret  mdtlon  \\viou^  \.\«,\:4.n«  ■ft.wR  -w^*-"*^ 
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posotl,  vi/..:  the  superficial  layer  of  Uie  triangular  liKamrnt,  a  clvnse, 
fibrous  mcmbmnr.  The  absci-ss  is  now  covered  only  by  the  deep 
layer  of  the  iriancuiar  liKament,  and  ihiH  h  best  opened  ii{i  with  the 
grooved  director,  working  forward  in  order  to  avoid  the  rectum, 
which  lies  immediately  behind  (Fig.  .jij). 

As  soon  as  the  cavity  b  located,  enlarge  the  opening  with  the 
forceps,  irrigate  gently,  place  a  draiiiaKe-tuhc  and  use  an  absorbent 
dressing,  which  is  to  be  removed  each  morning  and  evening  and  after 
atool. 


Pio.  J I  J. — Prottatic  aba«vi:  ihowing  rtliiiuii  lo  blmWet  mnd  reriuicn  ^nd  the  oiuiculir  and 

riUmuik  litrvn  tu  he  dividcdt     (r«4H^) 

IrrigalioM  and  Dramage  oflhr  Seminal  Duft  and  r«fV/c— Purulent 
accumulations  in  the  seminal  vesicles  demand  relief  on  account  of 
the  Ircquent  urination  and  other  symptoms  which  sometimes  may 
bcattribuled  to  the  prosUle  ilseU. 

Bdficld,  of  Rush  Medical  College,  accomplishes  the  relief  of  these 
conditions  by  drainage  through  the  vas  deferens, 

The  vas  deferens  is  caught  between  the  fingers  at  the  base  of  the 
scrotum  and  brought  up  against  the  skin  and  held  by  a  half-curved 
needle  passed  through  the  skin  under  the  vas.  A  half-inch  incision 
under  local  anesthesia  is  iWn  mait  wtt  \\k  n^v,  %v  t,  n'ujayid  atwl 


I 
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Opened  by  u  longittiHitial  or  ir.insvers*  iiici»on.    The  bluntcJ  needle  I 

of  a  hypodermic  syringe  is  Ihen  passed  into  the  canal  and  the  solution  I 

injected.     The  liquid  traverses  the  v,1^  and  the  ampulla,  and  distends  I 

the  seminal  vesicles.  I 

If  necessan,'  the  vas  may  be  stitched  to  the  skin  by  a  fine  silk-  I 

worm-fjut  suture,  and  a  fistula  thus  established,  ihrouRh  which  I 

daily  injections  may  be  made.     By  thl^;  means,  too,  the  vas  is  made  I 

to  serve  as  a  drainaRC-tuhe  for  the  ampulla.  I 

A  fine  silkworm-gut  may  be  parsed  into  the  canal  and  left  until  the  I 

next   injection.     Belfield   recommends   the  procedure  for  chronic  I 

gonorrheal  infections  of  the  seminal  canal;  chronic  pus  infections  I 

in  the  elderly  (often  mistaken  (or enlarged  prostate);  for  acute  gon-  I 

orrheal    spermato-cystltis;    and    for   the    abortion    of    threatened  I 

epididymitis.  J 

VULVAR  ABSCESS  I 

The  labia  majoria  arc  composed  of  areolar  and  fatly  tissues,  I 

bounded  on  one  .'lide  by  skin  and  on  the  other  by  mucous  membrane.  I 

These  integuments  have  many  sebaceous  foUicles  and  arc  exposed  I 

to  various  for nis  of  infection  and  Iraumali.'im.     Along  these  sebaceous  I 

follicles  and  the  lymjthatics,  agents  of  suppuration  may  travel  to  I 

reach   the  areolar   tissues,   which   are   so  prune  to  yield  to  the  I 

attack.  " 

The  traumatisms  of  accident  and  brutality  and  excessive  coitus 

then  are  the  predhpositti;  causes;  the  streptococci  and  gonoccoci,  J 

the  specific  agents  of  inllammalion  uf  the  vulva,  which  may  end  in  ' 
abscess.  The  suppuration  lakes  on  the  diSusc  rather  than  the 
circumscribed  form.  The  labium  majus  of  the  affected  side  is 
swollen,  doughy,  reddened,  dry,  and  there  arc  the  other  local  and 
constitutional  signs  of  suppuration.  The  skin,  apparently  more  than 
,.tke  mucou:«  membrane,  is  involved  and  the  lesser  labium,  scarcely 
ilt  aU.  In  order  to  avoid  general  infection,  or  an  ugly  slough  from 
spontaneous  evacuation,  the  abscess  must  be  incised  immediately. 
The  j)re8ence  of  pus  can  nearly  aln'ays  be  determined  by  fluctuation. 
After  careful  anlisepiic  preparation,  a  vertical  incision  in  the  ^ite 
of  Ihe  greatest  swelling,  usually  in  thcinteRUmci\t,'«\ViVifc  vaSS^v.^K.■o^— 
There  arc  no  vessels  to  fear.    OrdiitariX^ , »  *v^\V  *^*^  VsAa:^^'^  .-^y^"^ 
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will  (urnish  sufficient  drainage, 
will  soon  bring  about  a  cure. 


Ad  absorbent  dressing  and 


VULVO-VAGINAL  ABSCESS.    (ABSCESS  OF  BARTHOLIN'S 

GLAND) 

Beneath  the  vaginal  mucou-i  membrane,  near  the  junction  of  the 
lalcml  and  posteriur  walls,  between  the  lesser  labium  in  fiont  and 
the  triangular  ligament  behind,  h  Bartholin's  gland,  one  on  each 

side.  Tbe  gland  is  normally 
about  the  size  of  a  small  almond, 
and  i»  about  i  or  ij^  Inches  frcwn 
the  vulvar  orifice.  Its  duct  opens 
into  the  vulvar  canal  ju.tt  exter- 
nal to  the  hymen  or  its  remains, 
the  carunculie  myrliformca.  Its 
lymphatics  empty  into  the  super- 
ficial glands. 

lis  relation  of  greatest  surgical 
importance  is  with  the  venous 
plexus  {ihe  bulb  of  the  \*agina), 
which  covers  its  upper  half  and 
which  may  be  wounded  by  too 
free  incision.  As  in  the  case  of 
vulvar  abscess,  the  cause  of  sup- 
puration is  an  infective  agent, 
most  frequently  tlic  gonococcus, 
which  reaches  Ihc  gland  by  way 
of  the  excretory  duct.  Excessive 
coitus  is  a  predisposing  cause. 
The  symptoms  at  first  arc  those 
of  acute  inflammation  of  the  vulva  or  vagina;  finally  the  symgitonu 
become  lociilized. 

On  examination  llie  vaginal  orifice  is  found  to  be  almost  closed 
on  account  of  Ihe  swelling,  and  the  mucous  membranes  hot  and  dry, 
The  examining  finger  detects  on  the  affected  side  a  well-defined 
body  varying  in  siie,  pctlaav%  tio  Vw^,*^  ^^'^  *■  c\«»i.o.vit,  ijerhaps  ss 
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large  as  a  hen's  egg.  It  is  clearly  circumscribed.  The  labium 
majus  is  only  slightly  edematous  ordinarily,  the  lower  part  more  so. 
The  ahscess  must  be  incised  as  soon  as  fluctuation  is  present  in  the 
-slightest  degree.  Several  serious  consequences  may  attend  delay. 
The  inflammation  may  follow  the  vaginal  areolar  tissues  into  the 
liclvis;  there  may  develop  a  phlebitis,  or  sloughing  of  the  veins,  or 
lymphangitis,  or,  what  is  more  common,  there  may  result  a  recto- 
vaginal listula. 

0/)fra/io«.^<.'leansc  the  parts  carefully  under  local  or  general 
anesthesia,  incise  the  tumor  In  the  direction  of  the  long  axis  of  the 
vagina  from  wrilhin  outward  (Fig.  316).  Incise  thoroughly,  as  this 
is  the  means  of  securing  the  drainage  that  will  prevent  a  fistula.  The 
incision  must  not  be  deep  near  the  vaginal  orifice  for  fear  of  wound- 
ing the  bulb  of  the  vestibule.  A  strip  ot  gauze  will  favor  healing 
from  the  bottom  of  the  abscess.  The  region  should  be  frequently 
douched. 

PELVIC  ABSCESS 

Separating  the  pelvic  peritoneum  from  the  organs  of  this  region 
are  loose  areolar  tissues  which  arc  prone  to  suppurate  when  attacked 
by  infyrtive  agents. 

Pelvic  cellulitis  usually  begins  as  a  lymphangitis,  following  the 
abiiorplion  of  bacteria  from  .some  pelvic  focus,  usually  the  Fallopian 
tubes,  A  salpingitis  is  the  most  frequent  cause  of  pelvic  abscess. 
Tlie  arrangement  of  the  fascia  and  organs  is  such  that  the  inflam- 
matory exudates  gravitate  to  the  cul-de-sac  of  Douglas. 

I-cft  to  it.*  own  course,  the  aliscess  may  open  into  the  vagina, 
rectum,  or  bladder;  less  frequently  through  the  abdominal  wall, 
saphenous  opening,  pelvic  floor,  obturator  foramen,  smcro- sciatic 
foramen,  or  into  the  peritoneal  cavity. 

Diagnosh.—The  history  u-tually  given  points  to  an  attack  of  pelvic 
cellulitis,  following  an  abortion  or  complicated  confinement,  or  some 
pelvic  or  abdominal  traumatism.  The  temperature  remains  about 
100°  with  cKaccrbalions  reaching  103"  to  104°,  There  arc  all  the 
symptoms  of  sceptic  abortion. 

On  pdvic  examination  you  arc  able  to  define  a  masa  W.^J!i%*Rw«»- 
into  the  recto-uterine  pouch.    "HiK  VaV^ti  -w'wV  N>s.t  V«?^«  tks*'-  ^■*»"' 
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and  perhaps  some  t4tma  of  the  vulva,  jjoints  wilhmit  (li)u!>t  to 
nature  of  the  trouble.  A  colpolomy  should  be  done  as  soon  as 
possible.  The  instruments  needed  urv  a  Np<.-culuni,  a  vulscllum 
forcqis,  a  long  artery  force|>s  or  dressing  forceps,  cunxd  scissors,  a 
scalpel,  an  irrigator,  drainage  lube,  and  iodoform  gauze.  Genvral 
aiieathesia  is  usually  necessary,  though  in  the  simpler  cases  local 
anesthesia  will  suffice.  Lithotomy  position;  the  thighs  held  well 
apart,  the  shoulders  lowered,  the  pelvis  slightly  elevated. 


n  as   V 


Pra   an. — lucuion  of  the  vaginal  muroui  ii>Finh»n«  foi  stwccu  In  ihe  »uiuriar  ' 
cut-dc.uc-     (I'frui,)  < 


A  careful  aniisffisis:  Shave  the  vulva  and  disinfect  the  inner 
surface  of  the  thighs,  and  the  pubic  region  as  well.  Di^nfect  the 
vagina,  rubbing  il  with  soap  and  water  first  and  being  careful  lo 
reach  every  part  of  the  mucou.'i  memliTane,  using  the  finger  wrapped 
with  sterile  gauze.  Finally  irrigate  with  i  to  looo  hichUiridc  or 
other  antiseptic  solution.  Cover  the  outside  parts  with  sterile  towels. 
Now  retract  the  posterior  vaginal  wall  with  a  Sims'  speculum.  With 
the  vulscllum  forceps  .seize  the  pwlerior  lip  of  the  cervix  and  pull  Ihe 
cervix  forward  (Fig.  317V    \ou'<NilA.iiQ-tibt,&bleta»eetheftite  which 
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is  (o  Ix  incbcd.  Th«  tumor  may  bo  conspicuous,  tite  mlema  anti 
fluctualion  wfll  drtinotl;  or  nolbinK  liul  ^^omir  edema  may  indicate 
the  presence  of  the  deeper  seated  inflammalton.  Do  not  attoinjit 
a  mere  puncture,  however  well  defined  the  pus  cavity  may  be.  With 
a  cur\-ed  sci.'Lior.i  or  scalpel  incise  the  mucous  membrane  of  the  vault 
of  the  vagina  i  inch  behind  the  base  of  the  cervix.  Make  an  in- 
cision from  side  lo  side,  but  do  not  approach  too  near  the  vaginal 
walls  else  the  arteries  there  may  be  wounded.  Enlarge  the  wound 
by  stripping  its  edges  back  a  little.  The  abscess  wall  is  exposed  and 
with  a  little  puncture  ihcpus  will  flow.     However,  it  maybe  that  the 
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Pm.  jIt.— Sbuwinc  the  otcnu  polls'l 
deim,  pnparetotv  to  opminii  th« 
•baotu      In     (bo      potltTior      cul-ile-iac. 


Pio    jio. — BbDviiu  nlationi  of    abKW 
in   lb*  pntcrior  o»l-<l««»c.    Dottc4  lui«t 
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pus  is  hi^er  up  and  sqiarated  from  the  mucous  membrane  by  thick 
and  edematous  areolar  tissues,  and  this  must  not  be  taken  for  the 
absce«s.  From  it  will  flow  a  serous  fluid  which  must  be  accepted  as 
a  proof  of  pus  higher  up. 

With  the  finger  or  an  artery  forc«ps  follow  the  posterior  wall  of 
the  uterus  upwar<l.  Do  not  dissect  backward.  The  rectum  is  there 
(Fig.  318),  follow  the  posterior  wall  of  the  uterus  to  avoid  danger. 
There  is  alwa)'s  some  hemorrhage,  in  nowise  dangerous.  It  may  be 
necessary  to  dissect  upward  for  an  inch;  it  will  seem  further  than  it 
really  is. 

Wben  once  the  cavity  is  opened  into,  enlarge  the  orifice  and  vnlh 
the  finger  make  careful  search  for  a  secondary  cavity.  U  'jw&'\t'vv- 
e,  do  not  emplo)-  n\uch  ptessttie.    \io  tvov  \«0i.  'i^  'Ah^-'I  •'W*^ 
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^auzc.  Introduce  a  long  drainage-tube  lo  the  top  of  the  cavity. 
Jts  lower  end  must  not  protrude  at  the  vulva  (Fig.  319).  Puck  the 
vagina  lightly,  changing  tlie  packing  e\'ery  day  witliout  disturbing 
the  drainage-tube.  Vou  may  wash  out  the  vagina,  but  do  not  use 
much  force.  Replace  llie  drainage-tube  by  a  smaller  one  about  the 
tenth  day  if  the  temperature  is  normal.  It  is  likely  that  it  will 
be  pushed  out  spontaneously,  and  if  i(  cannot  be  reinstated  and  the 
temperature  is  normal,  it  is  certain  that  it  is  no  longer  necessary-. 

SUBPHRENIC  ABSCESS 

A  localized  peritonitis  is  possible  only  in  those  localities  not 
occupied  by  coils  of  small  intestine.  The  region  immediately  below 
the  diaphragm  is  of  this  character,  and  it  is  practically  shut  off  from 
the  general  peritoneal  cavity  by  the  transverse  colon  and  its  meso- 
colon. This  space  is  subdivided  by  tlie  falciform  ligament  into  a 
right,  occupied  by  the  liver;  and  a  left  occupied  by  the  stomach, 
pancreas,  duodenum,  and  spleen.  Guibul  describes  five  sub- 
divisions  of  the  subphrenic  space,  in  any  of  which  pus  may  collect 
(Revue  de  Chirurgie,  April,  1909). 

One  is  retro-peritoneal;  four  are  peritoneal.  The  retro-peritoneal 
space  contains  the  termination  of  the  esophagus,  the  posterior  border 
of  the  liver,  the  pancreas,  duodenum,  colon,  and  kidneys. 

Of  the  peritoneal  spaces  two  lie  between  the  Hvcr  and  diaphragm 
and  may  be  the  seat  of  abscesses  following  lesions  of  the  liver,  gall* 
bladder  and  duels,  pylorus,  stomach,  and  duodenum.  The  third  or 
perisplenic  space,  may  be  infected  through  the  greater  curvature  of 
the  stomach,  the  spleen  or  splenic  flexure  of  the  colon.  The  fourth 
space,  or  the  posterior  gastro- hepatic,  may  be  infected  through  the 
posterior  surface  of  the  stomach,  the  pancreas,  or  liver. 

lo  effect,  subphrenic  abscess  is  a  localized  purulent  peritonitis, 
and  whatever  part  the  various  adjacent  organs  may  play  in  its  pro- 
duction, yet  the  most  frequent  cause  of  subphrenic  suppuration  ia 
appetulkUis.  The  pus  forming  around  the  appendix,  or  behind  the 
cecum,  follows  the  ascending  and  then  ibe  transverse  colon  tu  reach 
that  region. 

Sometimes  it  is  iropossWAe  W  Ac\.wtc\\tvh  \.W  w\<{jnal  (ocu«  oi  in- 
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\iuniat4oii.  Usually,  however,  if  the  history  of  th«  case  is  suffi- 
ciently definite,  one  may  arrive  at  a  conclusion.  For  example,  if 
we  ftn<l  a  patient  with  subphrenic  abscess  and  there  hn»  lH-en  a 
history  of  gastric  discomfort,  vomiting  of  Uood^  etc.,  one  would 
decide  upon  perforating  gastric  or  duodenal  utccr.  If  there  has  been 
a  history  of  jaundice  atid  .lyniptoms  pointing  to  the  right  hypocbon- 
drium,  the  liver,  or  its  ducts,  should  be  accused;  if  there  has  been 
clear  hi.itory  of  previous  attacks  of  appendicitU  one  need  not  be  in 
doubt  as  to  the  starting-point  of  the  condition  with  which  he  has  to 
deal 

Diagnosis. — You  will  have,  then,  usually,  a  history  of  some  visceral 
disturbance  followed  (very  quickly  in  case  of  perforation  of  the 
stomach)  by  a  chill,  fever,  malaise,  pain  in  the  upper  abdominal 
pole.  The  symptoms,  to  be  brief,  arc  those  of  peritonitis  anywhere. 
Suspecting  from  these  symptoms  an  accumulation  of  pus  in  the  re- 
gion just  below  the  diaphragm,  proceed  to  a  methodical  ejiaminntion 
by  means  of  inspection,  percussion,  and  palpation.  The  quantity 
of  pUB  may  be  so  great,  or  so  near  the  front,  that  the  bulging  of  the 
anterior  abdominal  wall  may  settle  the  matter  without  further  ex< 
amination.  In  obscurer  cases  it  will  be  necessary  to  recall  the  normal 
limits  of  dullness,  or  tympany  of  the  various  organs,  in  order  to  de- 
termine the  nature  and  degree  of  their  displacement.  Remember, 
too,  that  in  all  cases  following  perforation  the  abscess  cavity  will 
contain  gas  whicli  will  be  another  source  of  confusion.  But  after 
all,  in  the  typical  cases,  guided  by  the  history,  the  symptoms  of 
sepsis  and  the  local  signs,  one  can  rarely  go  astray.  Aseptic  aspiration 
may  be  resorted  to  in  the  doubtful  cases,  and  om  need  not  hrsilaie 
to  aspirate  tevtral  times. 

But  previous  to  aspiration  the  patient  should  be  prepared  and 
should  be  operated  ujion  immediately  if  pus  is  found.  The  X-ray 
may  bu  helpful  in  diagnosis,  since  it  shows  an  abnormal  conformation 
of  the  diaphragm,  and  that  it  is  immobile  on  the  affected  side. 

The  great  majority  of  sufferers  from  this  condition  not  operated 
upon  die  from  sepsis.  A  general  peritonitis  may  supervene.  Left 
to  itself,  the  pus  may  open  into  the  alimentary  tract,  which  is  to  be 
regarde<I  as  a  complication  rather  than  a  cure,  for  such  canet.  «i&>^'<^ 
terminate  fatally  from  slowly  'mcT(^\n%  wj^ias..    \ti  -MXt'-wt^aws^s- 
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it  may  open  ihrough  the  abdominal  wall.  Most  often,  however, 
extends  liiwnT<l  the  thiir.i:i;,  ujicning  through  (he  (li.-iphratim  intu  the 
lung  to  be  coughed  up.  Oftentimes  the  imminence  of  rupture  into 
a  bronchus  may  be  predioited  from  increase<l  pain  in  the  shoulder 
of  the  affected  side,  increased  cough  and  muco-purulent  or  sanguineous 
expecluralion,  and  heightened  temperature.  The  pleurisy  nearly 
always  present  may  be  fibrous,  serous  or  purulent.  An  empyema, 
to  originating,  may  even  mask  the  primary  condition,  Bui  whether 
the  pus  opens  into  a  bronchus,  or  the  digestive  tube,  or  through  the 
abdominal  wall,  the  result  of  nature's  drainage  is  too  doubtful.  It  is 
imperative  to  operate  as  soon  as  a  diagnosis  is  made,  for  even  a  latent 
case  may  tirt-  up  suddenly  and  march  to  riipid  death.  The  prognosis, 
in  fact,  docs  not  depend  more  upon  the  character  and  skillfulness  of 
the  operation  than  upon  its  timeliness. 

Opernliim.^Thc  method  of  operation  depends  upon  the  location 
of  the  pus;  it  may  be  (A)  near  the  anterior  abdominal  wall,  or  (B) 
it  may  be  inaccessible  from  the  front. 

(A)  If  the  epigastric  region  is  bulging,  the  incision  should  be  over 
its  greatest  prominence  or  where  the  abscess  seems  to  ]»oint.  Red- 
ness and  edema  of  the  sicin  should  be  taken  as  an  indication  that  the 
pus  is  well  walled  off  and  that  there  is  no  danger  of  the  incision  open- 
ing into  the  general  peritoneal  ca\'ity,  which  is  an  accident  always  to 
be  guarded  against.  One  may  cut  directly  through  these  tissues 
whether  it  be  in  the  linea  alba  or  the  line  of  either  border  of  the 
rectus. 

Once  the  cavity  is  opened  and  emptied,  it  is  to  be  carefully  wiped 
out,  for  there  arc  usually  collections  in  its  deeper  parts;  and  before 
drainage  is  inserted  it  should  be  cautiously  irrigated  with  normal 
salt  solution.  Moynihan  recommends  the  "cigarette  drain" 
which  may  be  well  saturated  with  boracic  acid.  A  counter- opening 
in  the  loin  may  be  required  for  efficient  drainage.  Tlie  cavity  must 
fill  in  by  granulation  which  may  require  six  or  eight  weeks. 

(B)  1.  If  the  abscess  is  behind  the  Uvcr  on  the  right  side,  an  ind- 
rfon  along  the  costal  margin  is  perhaps  the  best.  Divide  the 
musdes,  or  even  resect  the  twelfth  rib,  and  then,  by  blunt  dissec- 
tion, follow  the  under  surface  of  the  diaphragm  until  the  abscess 
cavity  is  reached.     If  the  al>scess  is  retro-peritoneal  it  may  be  nee- 
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lo  *xpose  the  uppor  pole  iif  the  kidney  and  to  draw  it  down- 
ward and  forward,  cx|>using  the  renal  io^A^  ou  the  under  iiurf»cc  of 
the  liver,  and  (hence  work  upward  between  the  posterior  margin  of 
liver  and  the  diaphragm.  Insert  drainage-tubes  packed  about 
ith  ioduform  gnuzc. 

3.  More  often  it  is  best  to  employ  the  tramplfural  route  (Fig. 
jao),  which  will  require  resection  of  a  rib  or  perhaps  more  than  one. 
The  incision  exposes  the  eighth  or  ninth  rib— right  side;  eighlh  or 
seventh— lef I  side.  (For  tcchnic  of  resection  of  rib,  see  page  s©^-) 
The  center  of  the  incision  lies  in  the  a.xillary  line  and  about  ^H 
inches  of  rib  are  to  be  removed. 


no.  JM.— ^ibphnnu  atitccH.     Opmmg  in  th*  ■nid'MlUTv  llriE.     (BryanlJ 

Now  determine  the  condition  of  the  pleura  of  which  the  cul-de-sac 
is  exposed.  In  ihi.i  region  the  pleura  is  ca.sily  stripped  away  from 
the  chest  wall,  and  so  room  may  be  made  to  open  the  diaphragm 
without  opening  the  pleural  cavity.  If  this  can  Ijc  don«,  evacuate 
.  drain  the  abscess  as  described  above. 
Ordimtrily  it  will  be  neccisary  lo  open  lite  pleuriU  cavUy,  which  is 
'  first  to  be  aspirated  if  it  contains  scrum;  or  opened  and  wijied  out 
if  it  contains  pu.s.  U  it  is  not  purulent  it  is  likely  to  become  so  un- 
less steps  arc  taken  to  prevent  its  infection  by  suturing  the  diaphragm 
to  the  up])cr  lip  of  ihc  opening  in  the  chest  wall. 

You  are  now  ready  to  open  the  diaphragm  and  the  pus  cavity.    In 
some  casta*  a  jicrforation  will  W  IouimI  ii\  vVwiiV\a.i^vj,:!«K.,'MjA'^>»5^'^ 
»7 
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to  be  merely  enlarged;  or,  if  inconvenient  for  drainage,  may  be  disre- 
garded and  the  incision  made  tower  down.     Drain. 

A  single  case  will  exemplify  some  of  the  characters  and  progress 
of  the  disease.  A  farmer,  thirty  years  of  age,  bad  suffered  for  several 
years  with  a  severe  aJleciion  of  l)ie  stomach,  of  which  do  defiiutc 
diagnosis  had  been  made.  Though  debiliiated,  he  was  yet  able  to 
do  his  work  about  the  farm.  Without  warning  he  was  suddenly 
seized  uith  a  violent  hcmatemcsis. 

The  attack  continued  for  some  hours  without  relief  and  the  total 
amount  of  blood  vomited  was  appalling.  But  graduall)'  the  bleed- 
ing ceased,  leaving  the  patient  prostrate.  A  tardy  convalescence 
followed,  interrupted  by  an  intermittent  fever  diagnosed  as  malaria, 
a  month  elapsed  and  he  was  brought  to  bed  with  a.  fresh  access  of 
"ague" — chills,  fever,  and  exhausting  sweats.  At  this  time  a  con- 
sultation exposed  the  real  character  of  the  process.  There  was  a 
vast  accumulation  of  pus  in  the  left  side  involving  Hie  abdomen  and 
thorax.  A  constant  irritating  cough,  a  bloody  sputum,  severe  pain 
in  the  left  shoulder,  and  increased  fever  and  dyspnea  seemed  to 
indicate  the  ncaniess  of  rupture  into  a  bronchus.  In  fact  this  occurred 
within  a  few  hours  after  our  examination.  A  large  amount  of  pus 
was  coughed  up  and  with  temporary  relief.  An  operation  was 
refused.  Indeed,  it  offered  but  little  hope  so  late  in  the  course  of 
the  disease.  A  week  later  he  died.  Had  the  perforation  of  th« 
gastric  ulcer  been  recognized,  or  even  later  the  character  of  the  sepsis 
been  understood,  an  operation  would  have  saved  his  life. 


I 


PSOAS  ABSCESS 


Psoas  abscess  is  a  term  sometimes  rather  loosely  applied  to  puru- 
lent collections  in  the  iliac  region.  Properly  speaking,  it  is  a 
tubercular  abscess  having  its  origin  in  caries  of  the  lower  cervical, 
dorsal,  or  lumbar  vertebrae. 

It  is  necessary  to  recall  the  arrangement  of  certain  muscles  and 
fascias.  The  psoas  muscle,  a  rounded  fleshy  mass,  lying  alongside 
the  bodies  of  the  lumbar  vertebrae,  extends  across  Ihc  pelvic  brim, 
and  passes  in  front  of  the  hip-joint  to  be  inserted  into  the  lesser 
trochanter.    The  iliacus,  its  companion  muscle,  occupies  the  iliac 
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and  converges  below  in  a  tendon  which  merges  with  that  of 
the  psoas.  These  muscles  are  covered  by  the  iliac  fascia  which  is  so 
attached  as  to  make  the  iliac  fossa  practically  a  closed  compartment. 

The  fascia  is  sqjarated  from  the  muscles  by  a  loose  areolar  tissue 
in  which  suppuration  may  originate  the  which  constitutes  an  iliac 
abscess.  This  fascia  on  its  other  side  is  separated  from  the  perito- 
neum by  another  layer  of  connective  tissue— the  subperitoneal 
areolar  tissue,  which  is  liberally  supplied  with  fatty  tissue  and  con- 
stitutes a  site  of  lowered  resist-ance  to  germs  originating  in  the  pelvic 
viscera,  the  cecum,  the  sigmoid,  and  the  appendix.  Suppuration 
under  this  layer  usually  ends  as  a  pelvic  abscess. 

It  is  evident,  therefore,  that  an  iliac  abscess  beginning  as  such, 
and  abscess  in  the  subperitoneal  tissues,  are  quite  distinct  from  psoas 
abscess,  expect  that  all  have  common  points  of  possible  opening. 
The  iliac  fascia  covers  the  muscles  in  the  iliac  fossa,  but  it  also  ex- 
tends  upward  in  such  manner  as  to  en.sheath  the  psoas  and  sepa- 
rate it  from  the  bodies  of  the  vertebra. 

In  tJic  case  of  caries,  the  products  of  decompojilion  may  burst 
through  the  vertebral  ligaments  and  the  sheath,  and  thereafter  follow 
the  psoas  muscle  downward.  The  muscle  itself  may  be  decomposed 
in  whole  or  part,  and  the  accumulating  pus  may  be  directed  by  the 
tubular  sheath  to  its  point  of  termination  below  Poupart's  liga- 
ment to  the  outer  side  of  the  iliac  vessels.  Or,  again,  the  abscess 
may  burst  through  the  sheath  higher  up  and  point  in  the  loin 
(lumbar  abscess);  or  may  point  just  above  Poiiparl's  ligament  in 
the  gluteal  region,  the  pelvis,  the  scrotum,  or  thigh. 

Tke  diagnosis  of  psoas  abscess  rests  upon  the  history  of  the  case, 

points  to  spinal  trouble,  and  upon  the  presence  of  fluctuating 

illing  in  the  iliac  fossa,  or  below  Poupart's  ligament.     Usually 

the  hip  is  flexed  in  some  degree,  as  by  that  position  the  tension  in 

the  psoas  U  relieved. 

This  flexion  and  some  apparent  stiffness  in  the  joint  might  lead 
to  a  nmlaken  diagnosis  of  hip-joint  disease.  The  swelling  b  to 
be  distinguished,  also,  from  a  hernial  tumor,  by  the  fact  that  it  is 
fluctuating  and  lies  at  the  outer  .side  of  the  Iliac  vessels. 

Treaiment. — As  in  all  cases  of  tubercular  abscess.,  «s.OT.4sKti '>si.- 
fecUon  and  amyloid  degcncratioiv  vet  laott.  x»  ^«.  *tt"<54As&-  "^^^ 
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tlial  reason,  spoiitaneouH  rupture  and  treatment  by  small  incision 
and  prolonged  tul>al  drainngc  art-  equally  datiKf^rous. 

An  early  as  pos^lile  an  ast'ptic  evacuation  must  be  practisnl. 
This  may  be  accomplished  by  puncture  and  the  subsequent  injcc- 
tian  of  iodoform  emuUion;  this  seems  the  advisable  procedure,  if 
the  abscess  is  pointing  in  the  region  ot  Poupart's  ligament,  and  it  is 
likely  tlial  the  d«tructive  process  in  the  vertebra  is  an  abeyance. 
In  general,  most  authorities  recommend  the  operation  of  Treves, 
by  the  lumbar  route, 

fjBcra/wM.^Bcgin  by  locating  the  last  rib,  the  crest  of  the  ilium, 
and  the  outer  border  of  the  cretlor  spinx.  The  inci^on,  iM  inches 
long,  with  its  center  half  way  between  these  bony  landmarks, 
follows  the  outer  border  of  the  erector  spina;  and  exposes  at  first 
the  lumbar  fascia. 

Divide  the  first  layer  of  the  lumbar  fascia  and  expose  the  erector 
spina:.  Develop  its  outer  border  the  whole  length  of  the  wound 
and  retract  the  muscle  inward,  exposing  the  middle  layer  of  the 
lumbar  fa»cia.  Divide  this  layer  which  exposes  the  quadratus 
lumborum. 

Divide  the  quadratus  lumborum  along  ihe  line  of  its  attachment 
to  the  tips  of  the  transverse  processes,  which  exposes  the  deep  or 
anterior  layer  of  the  lumbar  fascia.  Divide  this  layer  and  finally 
the  psoas  magnus  is  exposed.  Divide  the  attachment  of  the  psoas 
magnus  sufficiently  lo  introduce  the  finger,  which  opens  up  the 
abscess  cavity  and  determines  the  condition  of  the  carious  vertebra. 

The  abscess  cavity  is  lo  be  treated  by  thorough  irrigation  with 
an  antiseptic  solution,  wiped  vigorously,  or  even  curetted.  The 
various  layers  arc  sutured  without  drainage  and  an  antiseptic 
dressing  applied. 

Previous  to  suturing,  the  cavity  may  be  filled  with  iodoform  emul- 
sion; or,  as  Walsham  suggests,  after  the  cavity  is  cleansed  it  may  be 
packed  with  strips  of  iodoform  gauze,  which  are  to  be  changed  on  the 
third  or  fourth  day.  If  at  the  end  of  a  week  no  pu.t  has  appeared 
and  the  cavity  in  lined  with  healthy  granulations,  the  wound  may 
be  closed  by  secondary  suture. 
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CHAPTER  XXI 
PHLEGMON :  ACUTE  SPREADING  INFECTIONS 


The  areolar  tissues  are  less  reastant  than  others.  The  slreplo- 
oocci  in  their  modv  of  development  tend  to  spread  out  so  that,  under 
favorable  drcumslances,  tiie  streptococcic  infection  nf  the  sub- 
cutaneous connective  tissues  becomes  one  of  the  most  dangerous 
conditions,  dcman<ling  immediate  and  radical  surgical  iiUer\'ention. 

The  rapid  development  of  toxins  makes  death  from  septicemia 
lo  be  fi'uri'd;  or,  short  of  this,  there  may  be  great  destruction  of 
ti&sue  and  subsequent  loss  of  function. 

Certain  regions,  owing  lo  the  opportunities  for  infection  and  th« 
arrangement  of  the  tissues,  are  more  likely  to  be  affected  than  others; 
but  the  general  s)'mptonis  and  the  principles  of  treatment  are  the 
same. 

One  peculiarity  of  this  inflammation  is  that  pus  ts  often  slow  to 
form,  so  tliat  when  the  engorged  tissues  are  incised  in  the  earlier 
stages,  merely  a  scrum  exudes.  It  is  innocent-looking,  but  it  is 
toxic  in  the  extreme. 

The  point,  then,  is  this — do  not  wait  for  pus  formation  and 
fluctuation,  before  evacuating  these  producLi.  If  pus  ha-i  formed, 
immfdiaUly  is  none  too  soon  to  operate. 

In  the  caxe  of  superficial  phlegmon  of  moderate  severity,  it  will 
often  be  harmless  to  try  to  localize  the  process  by  the  use  of  hot 
onlisqitic  poultices  or  bath.s  but  the  safest  tiling  is  free  incision  for 
drainage. 

The  incision  must  reach  the  deepest  layer  of  the  affected  tissues, 
as  anything  less  is  useless;  it  may  even  be  harmful  by  introducing  a 
new  infection  to  tijsui'^  which  were  not  pre\-iou.4ly  involved. 

Slight  injuries,  with  subsequent  localised  accumulations  of  pus, 
are  ohen  Ibc  source  uf  an  infection  wKV<:\\  W.Va.*^'*.  *«  ^^wwws-vwc. 
3,  reaching  (hem  by  way  ol  l.\\e\Ym\^ha^AW,^wvi'^v»!?^'«■^«''^■**^ 


i 


PHLECUON:  acute  SPREAblNC  XKfKCnOMS 


a  mere  local  and  bannless  infection  at  fir.st,  l>cc$ines  a  very  danger* 
OU9  diffuiie  phlegmon. 

These  minor  conditions,  therefore,  are  enier^ncies  from  the  point 
of  view  of  prevention.  A  few  examples  will  sen'c  to  emphasize  the 
principles  governing  their  treatment. 

PANARIS 

This  is  an  infection  invohnng  the  tissues  about  the  finger-nail.  It 
nay  be  limited  to  the  epidermis,  the  dermis,  the  subcutaneous  tissues, 
or  the  periosteum,  the  last  condition  being  usually  called  a  felon. 


1 


Pk.  Sti. — OpenuiE  i  parnlent  ph1rcC«n>  or  "iud  m  roam)-"     (I'tsa.) 

Panaris,  Suliepidermk .~Tl\e  appearance  at  first  is  almost  that 
of  a  blister,  and  all  of  the  loosened  tegument  must  be  removed.  No 
analgesia  is  necessary,  as  the  epidermis  is  noo-scnsitive. 

Begin  by  pricking  the  phlyctenawtth  thcpoinl  of  the  bistoury,  and 
then    trim  around  its  whole  circumference  with  pointed  scissors 

(Fig.  330- 

Carefully  observe  the  denuded  surface,  and  a  small  opening  may 
be  found,  leading  to  a  deeper  cavity  (button-hole  abscess)  wllich  will 
require  incision. 

Complete  the  treatment  by  a  prolonged  antiseptic  bath  and 
antiscpt'r  dressing. 


PHLKOMON  UF  THE  riNCKK 


Panaris,  Subungual. — In  this  form  the  pus  accumulates  under  the 
nail  and  loosens  it.  It  will  be  necessary  to  remove  ihe  pari  of  the 
nail  lying  over  the  pus  accumulation.  A  cure  can  be  obtained  only 
at  that  price. 

If  it  is  coi^fined  to  one  side  only,  the  skin  is  removed  as  described 
above,  the  sharp  point  of  the  scissors  introduced  under  the  nail, 
and  enough  of  it  resected  to  exjjosc  the  suppurating  surface.  If  both 
sides  are  involved,  remove  the  nail  completely, 

Panaris,  Subculatwous  {Felon). — Incise  as  soon  as  pus  is  suspected. 
No  harm  can  be  done  even  if  tliere  is  no  pus,  while  a  day's  delay 
after  pus  has  formed  may  make  a  great  difference. 


■  !>*. — Illnitratina  Oia  utuAtian  of  tho  pui  in  . 

lirnilH  of  the  ind^itm- 


(elani  tli«  dotted  linca  npromit  Iha 


Under  local  anesthesia  (Figs,  8,  9),  make  a  longitudinal  incision 
in  the  middle  of  the  palmar  surface  where  the  pain  is  greatest 
{Fig.  jJi). 

Do  not  make  a  mere  puncture,  as  the  whole  pus  cavity  must  be 
exposed.  Incise  deliberately  and  lei  the  first  stroke  cut  Ions  and 
deej)  enough,  after  which  explore  the  cavity  with  a  smiill  probe. 

If  there  is  a  palmar  prolongation,  enlarge  the  opening,  and  if 
there  is  a  dorsal  prolongation,  which  is  quite  rare,  make  a  counter- 
incision  on  the  dorsum  of  ihe  linger. 

Immerse  the  hand  in  an  antiseptic  or  normal  salt  solution  for  an 
hour.  A  drainage-tube  is  unnecessary,  if  the  incision  is  properly 
made. 

Dress  with  m<HSt  antiseptic  gauze  and  give  tlie  hand  a  hot  bath 

each  daily  renewal  of  the  dressing. 
FAfter  two  to  eiglil  [lay.->,  or  when  suppuration  has  ceased,  employ 
a  dry  dressing.     The  dry  dressing  favors  cicatrization,  W*.  *.^ 
moist  dre.tsing  best  relieves  pam. 
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phlecuun:  acuti:  sfreauinu  iNrEcriONS 


SUPPURATIVE  INH.AMMATION  OF  TENllON  SHKATHS 


ITHS      ■ 
:otnc  a     I 

Ihrsion     I 


Every  neglected  infeclicm  (it  the  fingers  or  palm  may  become 
phlegmon  of  the  tendon  sheaths. 

The  great  danger  of  these  phlegmons  is  destruction  or  adh 
of  the  tendons,  so  that  the  finger  remsins  jiermanently  flexed  or 

extended,  unsightly,  and  more  or 
less  useless. 

A  threatened  suppuration  may 
often  be  prevented  by  a  prolonged 
immersion  in  hot  antiseptic  or 
normal  salt  solution.  This  should 
be  continued  for  an  hour  and  used 
twice  daily. 

The  Bier  Ueatmcnl  is  excellent 
for  this  purpose.  This  treatment 
is  to  be  applied  after  sufipuration 
occurs,  but  not  until  the  pus  is 
evacuated.  It  shortens  the  in- 
cision required  and  the  time  of 
repair. 

As  soon  as  pus  is  suspected,  in- 
cise freely.  Recall  the  anatomy  of 
the  parts  (Fig,  533).  The  sheaths 
of  the  flexor  tendons  extend  into 
the  palm,  whence  the  neceanity  of 
a  palmar  incision.  The  tendon 
sheaths  of  the  thumb  and  of  the 
little  finger  communicate  with  the 
common  tendon  shealhs  in  the 
palm,  whence  the  additional  grav- 
ity when  they  are  involved.  The 
common  sheaths  extend  from  the 
palm  under  the  annular  ligament  above  to  the  wrist-joint,  whence  the 
necctsily  of  incision  in  the  forearm.  There  is  in  this  incision  an 
clement  of  danger  by  reason  of  the  median  nerve,  which  lies  on  the 
miiidic  of  the  front  ot  Ibc  wrist  between  the  two  common  sheaths. 


Pic.  jjj. — Diacram  illuntntinit  Ihr 
«r»fiMEnicnI  at  the  tyaovM  ihcithi  In  iht 
liand.  Sole  that  thtf  thrath  <jf  Iho  tnndc^ 
of  the  UXWt  Anger  cotpniunical«i  wiLh  (he 
ihcAlh  common  1u  hU  Uib  flvtnn  ttt  the 
Ahgcrf  in  (he  wrm  Aa4  paint  Sntt  alng 
tbm  the  ibnlh  of  ihc  flncm  of  the  thumb 
tfit^ndt  into  thg  iTrJ"t  bayond  Uia  annular 
Itcaiuent.  The  m«iban  nerve  paHC*  under 
t)w  annular  IiRamcBl  between  thCH  tiro 
common  ibc^athn.     iVmt^i 


The  ulnar  artery  lies  on  ihe  common  shealh  on  ihe  ulnar  side, 
incision  must  pass  between  the  artery  and  the  nerve. 

Phle^mouH  of  the  aheaths  of  the  first,  second,  and  third  fingers  are 
not  likely  to  extend  further  than  the  middle  of  the  palm,  while,  on 
the  contrary,  phlegmons  of  Ihe  sheaths  of  the  iJiumh  and  little  linger 
arc  likely  to  point  above  the  wrist. 


Pm.  j>4.— SuI^)urBli«ae(ll■■■tlU•yna• 
r.•l  ■hNlh.     Incininnii.     ICmh.) 


Pib.  s>S- — OpeninR  into  ttiii  uppcf  pkri  ol 
the  ulnar  lyoovul  ibMlfa.     (Vmb.) 


Operation  for  Phlegmon  of  the  Synoviai  Sheaths  of  the  Flexor  Tendons 
in  Ikr  FiHgers. — A  general  anesthesia  is  usually  necessary,  for  Ihe 
pain  is  greal.  Make  an  incision  about  an  inch  long  in  the  middle  of 
ihc  palmar  surface  over  the  point  of  great  swelling.  Incise  to  the 
bone  to  be  sure  of  opening  the  tendon  sbcatb.  The  wound  must  be 
of  uniform  length  in  the  superficial  and  deeper  tissues  (Fig.  ,514). 
If  necessary,  make  a  similar  incision  over  each  of  the  phalanges  and 
in  the  iwdm,  hut  avoid  opening  Into  the  joints.  If  the  sheath  is 
distended  with  pus,  a  drainaKc-tulic  is  easily  pa,ssicd  V-txcw^Vtirc. 
ini-ision  to  the  other: 
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PULEGMUN:  ACITTK  SPREAUING   INfKCTIOKS 


When  the  pus  has  been  located,  inimcisc  the  hand  in  a  hot  normal 

jaU  solution  (or  un  hour  und  repeat  twice  daily.     This  greatly  favors 

the  evacuation  of  pus  and  subsequent  repair. 

Employ  moist  antiseptic  dressings  at  first. 

Operation  for  Phlegmon  of  the  Ulnar  Synovial  i'/woiA.— Continuous 

with  the  synovial  sheath  of  the  flexor  tendon  of  the  litlie  finger,  the 

ulnar  synovial  sheath  is  larger  than 
the  radial  and  its  suppuration  more  fl 
serious. 

These  phlegmons  are  usually  con- 
secutive  to  neglected  infections  oC 
the  little  ringer. 

Complete  drainage  is  indispensa- 
ble. Begin  by  making  an  indsion 
over  the  radial  border  of  the  mini- 
mal metacarpal  (Fig-  325).  Avoid 
wounding  the  palmar  arch,  which 
might  require  ligation;  but,  after  alt, 
this  is  not  a  serious  accident  and 
permits  a  freer  incision. 

When  the  pus  is  reached,  enlarge 
the  incision  so  that  the  tendon  may 
be  seen  the  entire  length  of  (he  wound- 
Superficially  and  deep,  the  incision  must  he  of  the  same  length. 

Next  introduce  a  grooved  director  Into  this  incision  and  push  it 
through  the  synovial  cavity  until  its  point,  pas&ing  under  the 
annular  ligament,  can  be  felt  beneath  the  skin  of  the  wrist.  Incise 
carefully  over  ihia  point  until  it  is  exposed,  keeping  to  the  inside  of 
the  tendon  of  the  palmaris  longus  to  avoid  the  median  nerve-  When 
the  point  of  the  grooved  director  is  fully  exposed,  enlarge  the  incision 
to  an  inch  and  a  half. 

No  artery  of  imjiort.incc  will  be  wounded.  Pass  a  drainage-tube 
through  from  one  incision  to  the  other  (Fig-  316). 

Operation  for  Phlegmon  of  the  .Synovial  Sheath  on  the  Radial  Side. — 
The  palmar  incision  may  be  made  through  the  muscles  of  the  thumb 
along  the  line  of  the  metacarpal,  but  it  i$  jireJeruble  lo  make  it  in 
fhc  commissure  between  the  thunvb  and  index  iingcr- 


fia.  jsO. — Dniii*«D  u[   i>l>legniuD  vl 
tbc  ulau  lynavlBl  ihMth.     (Ctoii.) 


PQLKGIfON  or  POKEAXM 


Make  an  incision  two  fingers'  breadth  in  !cngth.  At  the  depth 
of  I  or  2  inches  you  will  find  ihe  pus.  Pass  a  grooved  director 
along  the  sheath  as  in  the  preceding  case.  It  emerges  beneath  the 
skin  above  the  annular  ligament-  Locate  and  expose  the  point  of 
the  director;  in  incising  keep  to  the  outside  to  avoid  the  median 
nerve.  The  radial  artery  is  in  no  danger,  as  it  is  too  far  to  the 
outside  (Fig.  337). 


Fm.  a*t^ 


-DnunnKt  ol  tin  ndial  ■jraovU 
■titatli.     (KmkJ 


Pie.  att, — Dr*in*a>  complstsil. 


In  the  same  manner  as  before,  pass  a  drainage-tube.  Immerse 
the  hand  twice  daily  for  an  hmir  in  hoi  normal  salt  solution,  and 
employ  a  moist  antiseptic  dressing.  The  drainage-tube  will  probably 
be  unnecessary  after  the  eighth  or  tenth  day  (Fig.  318). 

SUBAPONEUROTIC  PHLEGMON  OF  THE  FOREARM 

By  direct  infection,  or  by  extension  of  infection  from  the  hand, 
the  areolar  tissue-s  beneath  the  fascia  of  the  foretitm  \xvi.-j  V#yiw««. 
ihc  site  0/  a  diffuse  stipp\irativc  \nftaTt\TOa\\cR, 
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PHl.rX.UON:  ACDTK  SPRKAUISG  INFBCriONS 


If  ncKlccted,  it  follows  the  connective  lissues  into  lh<:  InlcrmiiscuUr 
»|iacc»  and  tinRlly  all  the  soft  parts  arc  more  or  less  involved.     Free 
incision  must  be  resorted  to  without  delay.     In  ihc  earlier  stages  no 
pus  will  be  present,  but  a  straw-colored  serum  pours  out  along  ihe  _ 
line  of  incision.  f 

Operation.— General   Anesthesia.     Over  the  site  of   the  greatest 
swelling,  make  a  free  incision  in  the  lung  axis  of  the  member.     This 


PlO- 1»9- — Indiins  the  (omrm  for  iTm{i 

phleicmun.  Thci  groovr'l  rtirrrlof  Hcarch. 
iniE  fof  pOKterior  pruIonifAliunt  of  tlic  pu* 
[crniuliuu.     IVimi.i 


Pro.  ua. — N»ie  maaner  of  Gxlnc  tubM 
in  <lrftiflaKc  tot  phTtirniDn  of  tbv  tanMtm- 


incwon  will  traverse  a  thick,  infiltialed  layer  to  reach  the  aponeurosis, 
which  incise  carelidly,  when,  in  most  cases,  the  pu.*  will  jiour  out. 
Enlarge  the  opening  sufficiently  on  the  grooved  director. 

Irrigalc  thoroughly  with  hot  normal  salt  solution  and  mop  out  with 
sterile  gaiuc.    With  a  grooved  director  explore  all  the  parts  of  the 
diverticulum  (Fi^^.  ji^V 
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VSLECIIOK  Of  Tm:  ST.CX 


If  necessary'  maki-  u  countcr-oijcning.  Tic  such  ot  the  larger 
veJfscts  as  are  (iividod  and  place  several  large  drains  (Fir.  ,yo). 
Change  the  dressing  twice  daily,  irrigating  each  time  with  hot  normal 
salt  solution. 

About  the  eighth  day,  smaller  drains  may  replace  those  first  em- 
ployed and  these  are  usually  unnecessary  after  two  weeks.  Watch 
the  temperature  closely.  It  is  rises,  there  is  a  retention  of  pus,  the 
site  is  not  sulTiciently  drained,  or  there  is  a  new  Infection. 


DIFFUSE  PHI.EGMON  OF  THE  ARM 


I 
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All  the  soft  parts  arc  involved  and  infiltrateil  wilh  serum.  The 
arm  is  greatly  swollen,  edematous,  and  there  are  marked  s>Tnptonis 
of  septicemia. 

General  anesthesia  is  indisiK-nsablc.  The  freest  kind  of  incision, 
even  down  to  the  bone  from  alx>ve  downward,  is  esscnlial.  Three  or 
four  such  openings  are  not  too  many. 

Irrigate  freely  with  hot  normal  salt  or  bichloride  solution.  Moist 
antiseptic  dressings  should  be  used  and  at  first  should  he  changed 
several  times  daily. 

Ituhion  wilh  the  Tfiertno-eaulery,  Lejars. — With  the  thtrmo-cautery 
make  several  large  inci.^ions  in  the  a.tis  of  the  member,  each  at  least 
four  fingers'  breadth  in  length  and  about  two  fingers'  breadth  apart 
(Fig.  iii).  Under  the  skin  will  be  found  a  thick  layer,  infiltrated 
wiih  bliHidy  serum.  Cutting  through  this,  tlie  aponeurosis  appears, 
which  incbe  and  thus  expose  the  muscles. 

On  the  inner  side  avoid  the  vessels.  If  some  of  (he  large  sub- 
cutaneous vessels  are  opened  and  bleed  too  freely,  tie  them.  Irrigate 
and  (]re.t»  wilh  sicrile  gauze  saturated  with  pcro.\ide  of  half  strength 

Change  the  dressing  and  irrigate  two  or  three  times  daily- 
Change  10  dry  dressings  when  granulation  is  well  under  way.  Later, 
skin  grafting  may  lie  necessary.  In  the  long  time  necessary  for 
rcjiair,  massage  and  passive  motion  must  be  given  the  muscles. 

PHLEGMON  OF  THE  NECK 

Ad  infectioii  in  the  floor  of  the  mouth  may  become  difluse  and 
spread  rapidly  down  the  neck.    'V\\<;  s.'yTO\iVviTOs,  •.■\  ■ass««>  Ni^^wt 


I 
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aggravated  in  the  extreme  and  death  may  rapidly  supervene,  either 
from  sepsis  or  a^phyiiia.  The  whole  neck  may  be  brawny  and 
edematous,  and  the  patient's  condition  Is  pitiable  indeed. 

Lcjars  recommends  the  thermo-cautery  as  offering  the  I)est  hope 
of  a  cure,  though  seemingly  brutal. 


PlQ.  ast. — Inciuna  ■  phlegmon  d[  tbo  arm  with  th*  canucy.    (Vt»J 

Under  general  anestliesia  several  deep  vertical  incisions  arc  made 
with  ihe  ihermo-caulery  with  numerous  punctures  between  (Fig. 
33j).  Do  not  go  too  deep  over  the  anterior  border  of  the  slerno- 
Riastoid,  for  the  great  vessels  are  there. 

Pock  each  incision  and  puncture  with  gauze  saturated  with 
pejxME^aHfa^drogcn,  &T\d  cover  v.\v«  -vW^Vt  -wvOn  a.  similar  dressing 
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awl  at)»orbi'iit  cotbon.     Tht'  dressing  must  be  kept  saturated  with 
the  peroxide.     In  the  meantime  use  the  aiilistreplococcic  scrum. 
Watson  Chcynr  nUo  urges  the  use  of  the  serum,  but  does  not  use 
;  the  thermu- cautery.    His  plan  is  to  incise  through  the  deep  fascia 
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in  Mveral  places,  enlarging  the  openings  by  blunt  dissection.  The 
wounds  arc  to  bo  freely  sponged  with  undiluted  carbolic  add, 
powdered  with  iodoform,  and  packed  with  strips  of  iodoform  gauze. 


CHAPTER  XIX 
ACDTE  OSTEOMYELmS 

This  is  an  acute  infection  of  great  gravily,  more  often  due  to 
staphylococcus  or  the  streptococcus;  but,  in  rare  instances,  the  pncu- 
mocotcuB,  bacillus  coli  communis,  or  tubercle  bacillus  may  be  the  ex- 
citing cause. 

Usually  the  germ  readies  the  affected  site  by  way  of  the  blood 
current,  originating  in  a  focus  quite  unsuspected.  In  every  case  of 
bone  inlcclion  cKiKxialiy  where  first  one  bone  and  then  another 
is    involved,    the    middle   car   conditions    must    be    investigated. 

In  many  of  these  ca.se.'i  a  quiescent  mastoid  abscess  is  the  focus  con- 
stantly supplying  the  Wood  stream  with  new  crops  of  the  infective 
agent.  The  patient  recovers  completely  only  after  the  mastoid  ia 
drained.  In  other  cases  the  germ  reaches  the  affected  site  by  way  of 
the  lymph  channels  or  by  continuity  of  tissue,  the  primary  focus 
not  having  revealed  itself.  But  in  all  cases  the  predisposing  causes 
are  found  in  certain  constitutional  states  and  shght  traumatisnu. 

The  diagnosis  is  not  always  easy  in  the  beginning,  as  the  constitu- 
tional symptoms  may  be  markeil  before  the  local  signs  are  quite 
definite. 

Acute  infectious  arthritis,  the  so-called  inflammatory  "rheuma- 
tism,"' is  the  wrong  diagnosis  most  often  made  but  this  affection 
does  not  have  Ihc  symptoms  of  iwpsi-s,  though,  indeed,  the  fevef 
may  be  high.  The  pain  is  usually  in  the  joint  and  usually  in  mote 
than  one  joint. 

Suimcuit  arthritis  likewise  involves  the  joint,  although  it  is  to  be 
rememltered  that  an  arthritis  may  be  secondary  to  osteomyelitis 
and  overshadow  it  clinically,  but  the  history  of  the  case  will  usually 
decide  between  arthritis  and  osteomyelitis. 

Erysipelas  may  Ir-  thought  of  when,  after  a  little  while,  the  si 
becomes  brawn>'  and  edematous,  but  in  erysipelas  the  skin  is  so  in- 
voivetl  from  the  first. 
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^P  The  symptoms  may  eccm  to  suggest  lypkaid  fewr  or  other  infec- 
"  tioiis  [f%-ers.  t)ul  these  maj-  usually  be  ruled  out  by  the  absence  of 
characteristic  features. 

Thesymptonisofm«)(»jj//w  are  often  present,  but  by  the  time  they 
[arise,  the  local  conditions  point  to  ihe  nature  of  the  trouble. 

The  general  symptoms  are  those  of  sepsis;  high  fever  beginning 
with  a  chill,  rapid  pulse,  foul  tongue,  and  in  the  severe  cases,  pro- 
found prostration,  and  fnially  delirium. 

Locally  the  pain  over  the  affected  area  is  often  extreme,  and  the 

least  pressure  tends  to  aggravate  it.     Gradually,  as  the  intlamma- 

tion  spreads  from  the  marrow  through  the  bone  to  the  perio.iteum, 

I  the  skin  begins  to  swell,  redden,  become  edematous,  and  finally 

[shows  fluctuation. 

In  Ihe  virulent  cases  not  operated  upon,  the  patient  dies  within 
the  first  few  davs  from  septic  infection.  In  ihe  milder  case.i,  even, 
large  areas  of  the  bone  necrose. 

The  treatment,  then,  must  be  prompt.  It  is  an  emergency. 
There  is  only  one  thing  of  any  use  to  be  done.  The  suppurating 
H' marrow  must  be  evacuated  and  the  medullary  canal  freely  o|K:ned 
^  and  cleaned  out.  I>ocal  applications,  poultice.s  or  even  incisions 
through  the  periosteum  are  illusory.  The  bone  must  Ik  Irepkined, 
its  cavity  ogjened  up  at  its  most  accessible  jiarl,  and  all  the  inflamed 
tissue  scraped  away.  The  whole  e-xtenl  of  the  canal  may  need  to  l>e 
opened,  irrigated,  drained,  and  treated  with  vigorous  antisepsis. 
Free  incision  over  the  affected  area,  choosing  Ihe  easiest  and  least 
dangerous  approach,  if  [Mxssible  reaching  Ihe  bone  through  inter- 
[muscular  septa;  incision  and  stripping  of  the  periosteum  over  the 
Mle  of  trephining;  ojiening  the  bone  cavity  freely,  wiping 
Wt  the  pus,  curetting  and  chiseling  away  the  necrotic  bone,  swabbing 
[out  the  cavity  with  pure  carbolic  acid  followed  by  alcohol;  obliter- 
lating  the  larger  cavities  partially  with  muscle  or  fat  when  possible 
Land  eroplo>'ing  tubal  drainage  -ibcsc  arc  the  principles  oj  irrntmoit, 
land  aided  in  this  way  nature  usually  effects  a  cure. 

In  the  case  of  long  standing  where  the  cavity  is  surroundetl  by  new 
bone  sclerosed  and  lacking  in  o,«teobIa'ils  it  may  be  necessary  to  use 
an  artificial  filling. 
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Mtiscli^-Moorhofii'  iodoform -jilonibe  is  applicabk  to  »U(;h  canes 
as  thcK*.     It  K  pr<.-p;iri-(l  us  follows: 

Fqual  parls  of  spermaceti  and  sesamoil  are  nielled  in  an  evaporat- 
ing dish,  then  filtered  into  a  Florentine  flask  and  sterilized  in  a  nater- 
n    .  jfl»  ^      bath;  40  firama  of  finely  powdered 

I  t^    "*"   ■'W^  3      iodoform   (not  crystallized)  are  put 

\^  «  |E|     into  a  sterile  flask,  and  60  grams  of 

l\  4r^       ^M     the  hot  fat  mixture  are  added,  under 

constant  agitation.  This  agilatiuti 
must  be  continued  without  interrup- 
tion, until  tlie  mass  solidifies.  The 
QiLsk  is  closed  with  a.  sterile  rubber 
stopper.  Before  using,  the  plombe 
is  to  be  heated  in  watcr-batb  to  a 
little  above  50°  C. 

The  bone  cavity  is  most  carefully 
prepared  for  the  reception  of  the 
filling.  Everything  must  be  re- 
moved down  to  sound  bone.  TTie 
laws  of  gra\-ity  must,  of  course,  be 
observed  in  filling  the  caxily.  If  the 
cavity  is  large,  it  is  advisable  to  till  it 
in  several  steps,  letting  the  plombe 
solidify  in  one  portion,  before  any  is 
poured  into  anolhtr.  The  cavity 
must  be  dry  before  the  mixture  is 
poured  in.  Tliis  may  be  accomplished 
by  sponging,  by  the  application  of 
adrenalin  to  oozing  points,  by  hot  air, 
etc.  The  course  of  healing  after  iodo- 
form filling  is  aseptic  as  a  rule.  .Some- 
times ihe  temperature  rises  within 
ihe  first  two  or  three  days — so-called  aseptic  fever — which  yields 
to  a  cathartic.  Tlic  disposition  of  (he  sprouting  granulations  toward 
the  aoUdificd  plombe  varies  between  complete  closure  of  the  wound 
and  healing  by  primary  intention,  and  incomplete  closure.    In  the 

•  Sursery,  Gynecology  *nd  OXjaMAvKSiNnV  t„U«.  ^. 
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osTBOMYr.i.nis  or  the  tibia 


drst  cases,  absorption  of  the  plombe  U  effected  tlirough  the  steadily 
advancing  graniiUliotis  by  vit.-\I  phenomena;  m  the  second,  by  par- 
tial clispiafeinent  and  expansion. 

OSTEOMYELITIS  OF  THE   UPPER  END   OF  THE  TIBIA 

Here  the  disease  occurs  more  frequently  and  here,  fortunately,  is 
most  easily  operated  upon. 

General  anesthesia;  special  isntruments :  a  mallet,  a  gouge,  a 
periosteal  elevator  ot  rugine,  and  curette. 
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Begin  by  elevating  the  limb  to  empty  Uie  blood  vessels.  About 
the  middle  ctf  the  thigh  apply  an  Esmarch  tube.  Do  not  apply  nn 
Esmarch  bandage,  beginning  at  the  toe  and  extending  upward,  for 
that  unly  spreads  infection. 

On  Uie  right  Mde,  Ihe  incision  commences  at  the  level  of  the  tuber- 
osity and  e.xtends  to  the  middle  of  the  leg,  following  the  sharp  cre^l 
(A  the  tibia  ju$t  to  it»  inner  side.  However  engorged  the  tissues  may 
be,  this  first  incision  reaches  to  the  bone  (I'ig.  333). 

Often  by  thi.*  first  stroke,  one  optn&mVoft-^'iiica.vv'Oj-  "V*** 'ss*-\«. 
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bcguilH  by  this  into  thinking  ihi-  ())H'Tation  completed.  'ITiis  colicc- 
lion  is  lo  Ik-  evacuated  aii<l  drained,  of  course,  but  therv  h  aiuitber 
one  in  the  cvntral  canal.  Extend  the  incision  to  the  limit  of  the 
loosened  ]>eriostcuni.     With  Ihe  rugine,  ex|H>se  the  anterior  surface 

of  the  bone.  A  fistulous  opening 
leadinK  to  the  medullar)-  canal  may 
possibly  be  found.  In  any  n'cnt, 
proceed  to  trephine. 

At  the  upper  end  of  the  incision 
make  an  opening  with  the  K<*uge 
down  to  the  cunsl.  The  pus  will  be 
almost  certain  to  flow,  but  it  is  often 
dirTKiik  to  distinguish  from  the 
marrow. 

At  the  lower  end  of  the  inciuonr 
make  another  opcnins  (l-'iR.  .^.w). 
If  iiguin  pus  iippcars,  it  is  certain  that 
the  lowest  limit  of  Ihe  suppuration 
ha.^  not  l>een  reached  and  you  must 
lengthen  the  incision.  Continue  to 
ex[>ose  the  canal  until  the  full  extent 
of  inflammation  has  been  e.\poaed. 
It  may  require  the  removal  of  the 
whole  anterior  surface  of  the  tibia, 
but  you  arc  engaged  in  saving  life,  so 
that  bone  is  a  minor  consideration. 
Chi.iel  away,  then,  all  the  anterior 
wall  between  the  two  limits  of  sup- 
puration (Fijt.  3.?s)-  Curette  vigor- 
ously the  medullary  canal  down  to  firm  and  uninfinmed  bone, 
and  especially  curette  the  upjier  |>arl,  for  there  the  suppuration  is 
greatest. 

In  the  case  of  a  child,  the  epiphyseal  cartilage  is  quickly  reache<l, 
and  this  one  should  try  to  avoid,  since  loo  free  removal  will  end 
linear  growth. 

Mop  the  caWty  with  sterile  gauze,  swab  with  carlwlic  acid  followed 
by  alcohol  or  Tr.  ol  KMlmc.    \\  <;.oww\«BiWe  otiwnft  \ieriisls  it  may 
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'  to  pack  with  iodoform  oii  .*ti;rilp  Kau/^,  otherwis*  simple 
luhal  (IrainaKc  is  sutlicicnl. 

The  diainagc,  however,  must  iiirlurle  the  sutiperiosteal  areas  as 
well  as  the  medullary  cannl  in  the  septic  cases  {Fig.  336). 

If  the  operation  has  been  delayed,  the  muscles  of  the  calf  may 
be  infiltrated  with  pus  ami  will  require  drainage- as  in  ditTiis(;|i!iitr)a;mini. 

If  there  is  serous  effusion  into 
the  joint,  it  will  retjuire  no 
espetial  Irealment,  for  it  will 
gradually  he  absorbed  a.%  the 
osteomyelilis  is  cured. 

If  the  joint  is  suppurating,  it 
b  quite  difTerent  and  another 
operation  is  required  (see  oper- 
ation for  Turulent  Arthritis). 

Over  the  trephined  area,  ap- 
ply a  moist  dressing  and  change 
daily.  As  the  exudate  becomo 
less  abundant,  change  to  a  dn>' 
dressing  and  change  the  pack- 
ing in  the  canal  cverj'  other 
day.     Smaller  drains  may  he 

inserted  about  the  tenth  day,  and  are  rcmoveil  entirely  when  the 
suppuration  shall  have  ceased. 

As  Veau  says,  this  intervention  is  only  the  first  act  of  a  prolonged 
and  tedious  process  and  this  the  family  should  understand  hefore- 
hAnd.  After  several  months,  it  may  be  neces-sary  to  remove  some 
necrosed  bone;  and,  long  after  the  cure  apjwars  complete,  the  liouble 
may  recur. 

OSTEOMVKLITIS  OF  THE  UPPER  END  01    THE 
HUMERUS 

Begin  the  incision  a  finger's  breadth  below  the  clavicle,  following 
the  axis  of  the  humerus.     Prolong  it  downward   5   or  6  inches. 
The  incision  will  traverse  the  deltoid  near  its  anterior  Iwrder.     Sepa^ 
rating  the  lips  of  the  wound,  divide  the  periosteum  ai\d  vt^»i<wA.  ■«** 
trephine  and  drain  as  in  the  preccdm^  «aae  t^'vic  '^'V\^• 


Pic.  JJT.^Oil^mycliliii  ot  tho  humcniB. 


I 


438 


AcrxE  osrr.oiin'Ei.i'ns 


OSTEOMYELITIS 


OF  THE  I^WER 
HUMERUS 


END  OF  THE 


Make  an  indsion  8  to  15  inches  in  length  in  the  line  of,  and 
ending  bdow  at,  the  external  condyle.  The  incisioQ  will  traviM«e 
the  thick  libers  of  the  triceps.     Trephine  and  drain.     If  it  is  neces- 


Pia.  JJi. — CfOM  KCticiQ  ihowiBM  mutintt  □(  iiiaciag  dnins  kfi«  mpbiaiaa  tbe 
(•miu-,     IVttn.) 


sary  to  make  an  internal  counter-opening  for  a  drain,  remember 
Ihc  situation  of  tlic  ulnar  nerve.     If  the  whole  bone  is  affected,  the .^ 
same  principl«  are  invo\v«4.    T\vt  v^o^^viia.^.vi.  «*Mwriiw(ti«j  -pave. 
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OSTKOMYKLITKS  OF  THK  LOWKR  END  OF  THK 
FEMUR 

Make  the  indtiion  along  the  antero-interrial  border  of  the  tlii^iiti, 
traversing  the  fleshy  vastus  internus. 

The  femoral  \'c*5eU  are  behind  this  tine.  The  bone  is  deeply 
placed  and  the  operation  difficult,  bul  trephine  thoroughly.  Drain 
the  medullary  cavity  and  the  periosteal  abscess  (Fig.  338). 

OSTEOMYELITIS  OF  THE  UPPER  EXTREMITY  OF  THE 

FEMUR 

Make  the  incision  along  the  outer  surface  of  the  thigh  over  the 
great  trochanter.  Divide  the  aponeurosis  of  the  gluteal  mu&cle, 
trephine,  and  drain. 


CHAPTER  XX 
SEPTIC  ARTHRITiS 


Seplic  iirthritis  is  acute  punileiit  inflammation  of  the  joints, 
to  the  presence  of  an  infective  agent,  more  frequently  the  slaphylo* 
coccus  or  the  streptococcus.     The  infection  m«y  reach  the  joint 
throuRh  a  wound,  by  way  of  the  blood  vessels  or  throut^h  the  lymph 
rhiinncls. 

This  purulent  inflammation,  therefore  either  follows  tlircct  injury, 
or  is  a  scqufl  to  various  infective  diseiises,  such  as  typhoii!  fever,  gon- 
orrhea, scarlet  fever,  or  osteomyelitis;  but  by  no  means  are  all  the 
joint  inflammations  following  these  conditions  purulent. 

Purulcnl  inflammations  arc  to  be  distinguished  from  non-septic 
inflammation  both  by  the  symptoms  and  the  ph^-sical  signs.  The 
symjjtoms  are  those  belonging  to  sepsis,  (or  here  it  exists  in  &  high 
degree.  The  tongue  is  brown  and  the  temperature  is  very  high,  the 
pulse  is  weak  and  rapid,  there  are  the  appearances  of  prostration  and 
finally  delirium  ensues,  The  pain  is  extreme  and  aggravated  by  the 
least  lou(h.  With  re-^pect  to  Ihe  physical  signs,  there  is  marked 
swelling  of  the  joint  and  the  skin  is  red  and  edematous,  not  only 
over,  but  above  and  below  the  joint,  and  fluctuation  is  usually  to 
be  detected. 

Treal)nt:nl. — This  is  an  emergency  of  the  first  rank.  It  isan  inter- 
vention designed  to  save  the  function  of  the  joint;  and  sometimes 
even  life  is  threjitened. 

There  is  but  one  indication,  once  the  diagnosis  is  made,  viz.:  to 
open  the  joint  by  free  inci.'iion  and  counter-incision,  that  every  pari 
of  it  may  be  reached  and  drained, 

'I'he  mo.sl  careful  antisepsis  is  to  be  observed.  The  limb  is  to  be 
as  carefully  cleiinsed  ;is  if  no  pus  was  expectetl. 

Scrub  the  skin  over  the  joint  (the  knee,  for  example),  the  upper 
third  of  the  leg,  an<l  lower  third  of  the  ihigh  with  aoai>  and  water  and 
with  ether  and  bichloride.    Sterilized  instruments  an;  to  be  used; 
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simple,  a  scalpel,  a  (tv.-  urtcry  forceps,  some  rubber  drains, 
*Slt3  an  trrif^aUir.  The  whole  aim  is  to  secure  ample  drainage  and 
5ub»:qucnl  anlisL-p^^is,  and  nature  will  lake  care  of  the  rest.  In  ccr< 
tain  uf  the  joints,  however,  mere  indsion  may  not  be  sufficient  and 
excision  must  be  added. 
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Arlhrolomy  of  tht  Knee. — Sepsis  affecting  the  knee-join  I  causes  the 
knee  to  become  enlarged,  globular  in  outline,  painful,  reddened, 
edematous,  with  constitutional  symptoms  of  sepsis.  The  operation, 
under  general  anesthesia,  i»  very  simple  and  without  danger.  The 
important  thing  is  to  open  freely.     Twoincisionsare  tobemade,  one 

^L  external  and  one  inlcrnal  (Pig.  .ijg). 

^K      External  tnchlon-  Locate  the  Iqvim  V«wA«  cA>>wv*-'^'^*'">**^*'^**' 
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ginning  a  little  below  this  line,  make  an  incision  parallel  with  ihr 
vxlernul  border  of  the  patella  and  ending  about  two  fingers'  breadth 
above  its  upper  border,  which  will  lie  near  llie  upper  limit  ol  the  »yno- 
viiil  aac.  This  incision  Iraverscs  the  integument  and  beneath  it  Ihc 
firm  aponeurosis  of  ihe  vastus  exlernuii.  As  the  joint  cavity  is 
reached,  very  often  the  pus  spurts  out  with  great  (orte. 


ii,.  V 


fiQ.  340. — DnoinR  tbc  tmuvtnt  dnln  Inio  pUcc.    <VmiiJ 

Ifilernal  Incisien.^On  the  inside,  make  an  incision  symmeLrical 
with  llic  first,  but  a  little  furlher  removed  from  the  interniil  border  of 
the  patella.  The  aponeurosis  is  here  less  firm,  but  the  synovial 
cavity  is  deeper;  the  swelling  'n  usually  greater  on  the  inner  side. 
Some  of  the  fleshy  fibers  of  the  vastus  intcrnus  arc  alwa>'S  divided. 
The  cavity  is  not  so  easily  reached  as  on  the  outer  side. 

Drainage. — Place  a  large  transverse  drain  (Pig.  340).  But  in  some 
cases  this  is  not  sufiicient.  The  lateral  diverticula  of  the  synovial 
sac  must  be  drained  sqiaratcly  (Fig.  ^41).  For  this  luio  counter- 
openings  are  required,  one  on  each  side.  Into  one  of  the  incisions 
at  its  lower  part ,  introduce  forceps,  and  push  backward  and  downward 
thlOiigh  the  synoviaV  sac  al  tJnt  Vcvtl  of  the  intccarlicular  line  (Fig, 
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]4(.— Crau  ieclioa  of  Iraee-ioiut  >how>na  Uul  the  lr*aivcn«  tube  ilnlni  th<  uppvr 
p«rlj  the  two  JAtara]  iDbtti  the  tnf«nor  pjirt  of  tha  a^oviit]  *«^\     (K«4V,} 
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34^1.     If  it  is  an  nld  arlhfiii.'i.  tills  is  tint  diifaiill;  t>ul  in  the  case 
a  rcccnl  i-ffusion,  Ihc  ligaments  arc  tense,  and  the  articular  surfaces 
are  in  conlacl  so  that  the  passageway  is  quite  narrow. 

When  the  forcqjs,  pushed  backward  in  this  manner,  bulges  the 
skin,  open  the  blades,  and,  between  them,  make  an  incision  t  or 
I  inches  long.  Through  this  opening  in  the  forceps,  draw  a  draiD- 
age-tubc  into  place.     Rujieat  the  maneuver  on  the  opposite  side. 


i 


?IC.  34)>'— Sfptic  atthrilli.      Dtaintce  oi  ihe  knct  tomplru,      (f««.) 

It  is  belter  to  make  the  counter- opening  on  tlie  external  side  i 
as  the  ligaments  Ihere  arc  les*  tense.  The  beginner  is  seldom  success* 
ful  in  making  the  opening  internally.  He  nearly  always  pushes  the 
forceps  backward  at  loo  high  a  level  and  the  point  engages  in  the 
tendon  of  the  adductor  niagnus.  1 1  must  be  directed  downward  and 
backward  (Fig.  ^45).  When  ihe  joint  is  thus  opened,  irrigate  freely 
with  hot  saline  solution,  rcathinn  every  recess  of  the  joint  and  wiping 
with  sterile  game.    Mm  Ui  tVoiTi  vVv«i  -wtvoV^  sYtrovia.     It  the  joinl. 


FUNCTtniE  OF  THE  K>JF.r 


44! 


pulnd,  linUh  the  irrigation  wilh  peroxide.  Oo  nol  Autiirt;  ihe 
vouiuts.  limpluy  a  moist  antiseptic  dressing.  Immobilize  llic 
limb  on  a  posterinf  plaster  s])lint. 

SidistqueiU  Treatrnftil. — ^Irrigatc  and  dress  twice  daily  for  the  first 
few  days.  However,  if  the  leniperalure  falls  almost  to  normal  and 
the  pain  ceases,  do  not  be  in  a  hurry  to  change  the  6rst  dressing. 


I 


Fic.  J41. — Piinttutt  ol  the  kiirc.  [Loari-I 
0<ciAt«onftl]T  At  it  ritainhlti  ta  ami>ty  tbo  kficp-^QJnt,  a»  in  the  cktc  at  B  Vfllummoui 
tKiiiKrIbnitit  or  temui  riuitetioil.  The  hoif  rdrrlul  atpput  ii  prnctiuil  u  lor  aithrot- 
ofny.  l»c*t«  thf  upper  ciierR«]  «nicU  uf  the  p*te1U^  A  Iktie  Hbovc  nnd  to  the  out- 
nd«  ol  thli  pcnnl.  l>luni|t  the  trocar  direetl]'  islo  the  jnint.  The  ilnKtum  here  an  quit* 
miiltAU  but  them  an  no  vcetels  tikdy  to  bf  wnundvct,  Ai  ibc  rtufliiip  f1nw»  out.  £*ntl/ 
ODOiprn*  the  Joint  to  rnii.ly  it.  WitM(«w  the  t(«in  «Hlh  •  quick  oinvcmenl.  apply  ■ 
M*r<l*  Snttinti.  and  bandiiitF  the  knrs  in  nlmibtnt  ctitton. 

If  the  suppuration  diminishes  about  the  end  of  the  first  week,  put 
in  a  smaller  drain  in  the  same  manner  oa  )>efore,  and  employ  dry 
dressings.  Watch  the  temperature.  A  rise  indicates  a  retention  of 
pus  and  calb  for  new  <]rainage.  Endeavor  to  avoid  permanent 
flexion  of  the  knee,  a  matter  of  the  greatest  diflicuUy  iind  of  the 
greatest  importance,  for  such  flexion  caiuv«\\)e  <.oixt,o*K&.. 


I 

^K   flexion  < 

1^ 
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After  the  second  wci;k  the  lateriil  driiins  are  removed;  and,  some 
days  later,  the  trana\'erse  drain.  After  a  month,  if  the  inSammatioi) 
is  all  gone,  attempt  passive  motion;  but  it  is  almost  a  certainty  that 
the  joint  will  be  stiff;  still  if  it  is  stiffened  in  extension,  there  is  do 
occasion  for  reproach. 


.v.* 
Put.  MS — ArthfoMmr  of  the  kskla.     Tnct  o(  tb«  indium. '   (^cdaO 

ARTHROTOMY  OF  THE  ANKLE-JOINT 

This  operation  is  not  so  frequently  required  as  lor  the  knee.  Often 
local  anesthesia  wilt  suffice.  Make  the  first  incision,  i  inches  in 
lengtli,  over  the  anterior  border  of  the  e.xternal  malleolus  and  reach- 
ing a  little  below  its  tip  (Fig.  345).  In  tiic  upper  part  of  the  incision, 
one  may  cut  freely  down  to  the  bone,  but  in  the  lower  part  more  care 
must  be  used.  Some  small  arteries  may  be  divided  if  one  goes  loo 
deep. 

In  the  middle  of  the  incision,  open  the  joint,  enlarge  the  orifice, 
and  mop  out  the  cavity. 

Introduce  an  artery  forceps  and  carry  it  through  the  joint  cavity 
to  the  opposite  side,  and  over  its  point  make  a  counter-opening  (Fig. 
346).    This  opening  sliouW  iaW  ovm  \.\\t  \.w^  ot  ttw  inner  malleolus. 
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nc  forceps  is  withdrawn,  it  pulls  a  drainage-tube  into  place  (Fig. 


■  Dressing  and  subsequent  care  are  the  same  as  in  the  knee. 

■  AKTHKOTOMY  OF  THE  ELBOW-JOINT 

W       Make  a  vertical  incision  3  inches  in  length,  with  its  center  over 
the  outer  border  of  the  apex  of  the  olecranon,  di\-IdinK  some  of  lh« 
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Pro.  340. — S*ptle  Brtbritii-     Dnimn  or  ankle-j^at.    (V«ii.l 

fibcTSof  the  triceps  and  anconeus  (Fig.  348).  Puncture  the  synovial 
cavity  at  the  mid<nc  of  l)ie  incision  and  enlarge  the  opening  to  corre- 
«]K>nd  with  the  incision.  Push  a  forceps  transversely  through  the 
joint  at  the  upper  Irvcl  of  the  olecranon.  Over  its  point  make  Uie 
intenial  vertical  incision.  Cut  carefully,  for  the  ulnar  ncr\'c  is  here 
in  dose  contact  with  the  posterior  surface  of  ihe  inner  condyle. 

Draw  a  drain  into  place  with  the  forceps.     The  dressing  and  sub- 
sequent care  is  [he  same  as  thai  <\c6ci;\\k4  \w  \\\tVww.. 
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ARTHROTOMY  OF  THE  WRIST 
Make  an  external  incision  t>clw<'i-ii  the  lung  extensors  of  the  thumli 
and  the  cxlcnsore  of  the  indes-tlngcr,  linos  which  may  always  \k 
determined.  Make  a  second  incif^ion  on  the  ulnar  side  between  the 
tendons  of  flexor  and  extensor  carpi  ulnaris.  The  two  incisions  may 
be  connected  by  pushing  a  gr(K)ved  director  through. 


Pie.  iti. — Septic  arthriti*  ol  BnlElc.     Diminsgc  plaCKt.     IVtau) 

ARTHR01X)MV  OF  THE  SHOULDER 
This  joint  may  be  oiicntd  by  a  vertical  incLsion,  beginning  at  tli 
anterior  angle  of  the  acromion  process  and  cutting  downward  in  the 
line  of  the  bicipital  groove,  or  the  joint  may  be  opened  behind  along 
the  posterior  border  of  the  deltoid,  splitting  the  tendons  of  the  in- 
fraspinatus and  teres  minor. 

ARTHROTOMY  OF  THE  HIP 

The  hip-joint,  deei>ly  wt  under  a  thick  muscular  miss,  may  be 

reached  cither  from  in  iiont,  ot  WtvvcvA.   "XW  ^\wi  i.\  %isv>j  \n<^«>lu.M  ta 


reach  the  arlicuUtion  in  such  manner  as  to  produce  ihc  least  Ac- 
jstiuclion  possible  in  tliaie  periarticular  muscles;  and,  therefore,  one 
Imiuit  seek  the  intermuscular  spaces,  or  split  the  various  muscles  in 
the  direction  of  their  fibers, 

T!ie  study  of  the  anatomy  of  the  region  demonstrates  that  several 
pathways  to  the  joint,  complyinK  with  the  above  conditions,  can  be 
found. 

In  front,  the  joint  is  covered  by  several  muscles  whose  directions 
correspond  to  the  axis  of  the  ihigh^thc  pcctincus,  the  iliopsoas,  the 


Pig.  34H..— StpiJG  Arthntit  ol  DltiQir«      Inciuoiii  i"i  drainajt*.      {Vtait.} 


rectos  femoris,  in  direct  contact  with  the  capsule;  the  sartorius  and 
the  fascia  lata  more  superficiaUy  placed. 

'  Behind,  the  joint  lies  under  a  group  of  muscles  which  are  parallel  to 
it  when  flexed  at  an  angle  of  45°,  These  are  arranged  in  two  layers; 
in  the  first,  the  g.  maximus;  in  the  second,  the  g.  medius  and  the  ob- 
turator tnlernus  and  gemelli;  while  below  and  behind  is  the  tendon 

^trf  the  obturator  extcrnus. 

AKTesiOK  AKTUKOiouv. — If  onc  wishcs  to  reach  the  joint  from  in 

[front,  he  may  pass  (i)  in  between  the  fascia  lata  and  the  vij.u.tx.'&.'i. 

[medius  extcmaDy  aad  the  Tcctus  and  aaiVonvM.  'wiXat'o^'i  - 
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(a)  Bclvreeii  the  rectus  and  sartorius  externally  and  psoas  in- 
ternally.   ' 

(3)  Througli  the  sheath  of  the  )>s(ias. 

In  the  first  case,  the  outer  end  of  the  neck  and  the  great  trochanter 
is  exposed.  In  the  second,  the  inner  end  of  the  neck,  and  in  the  third, 
the  head  of  the  femur. 

Posilion. — On  the  back  with  kgs  extended.  Operator  stands  at 
out^de  with  assistant  opposite,  and  second  assistant  moves  the  leg 
as  directed. 

Incision. — ^(i)  Incision  begins  above,  and  finger's  breadth  inside,  of 
anl.  sup,  spine,  and  extends  downward  and  inward  parallel  to  thesar- 
torius,  for  4  inches.  Expose  tlie  internal  border  of  sartorius,  draw  it 
outward.  Relow  it  will  be  exposed  the  rectus  to  be  drawn  outward 
also.    l"he  psoas  is  exposed  and  drawn  inward  to  expose  the  capsule. 

(a)  The  incision  begins  directly  over  the  ant,  sup,  spine,  and  de- 
scends nearly  vertically,  bisecting  the  angle  between  the  sarlorius 
and  tensor  fascia  lata.  The  sartorius  and  rectus  are  drawn  inward 
and  the  capsule  exposed, 

(3)  Finally,  the  incision,  to  follow  the  outer  border  of  the  psoas, 
may  begin  at  the  inner  third  of  Poupart's  ligament  and  extend  down- 
ward and  slightly  inward.  The  psoas  is  exposed  near  its  inner  border 
and  opened,  avoiding  the  anterior  crural  nerve. 

Opeit  the  Capsule.^-Oncc  the  capsule  is  exposed,  whatever  the 
route,  the  muscles  arc  to  be  relaxed  by  flexion,  abduction,  and  exter- 
nal rotation  which  favors  their  retraction.  The  capsule  thus  fredy 
exposed  h  incised  to  any  extent  necessary. 

Counter-opening  in  Capsule. — It  may  be  advisable  to  make  an  in- 
ternal incision  to  secure  complete  drainage.  Make  an  incision  from 
the  external  border  to  the  pubes  downward  and  outward,  exposing 
the  space  between  the  pectineus  and  adductor  longus.  Avoid  the 
obturator  nerve.  Next  introduce  a  forceps  into  the  opening 
already  made  in  the  capsule  and  let  the  point  emerge  at  tlie  second 
opening;  and,  on  this  point  as  a  guide,  the  counter-opening  is  made. 
The  forceps  is  used  to  draw  a  large  drainage-tul>e  into  place. 
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CHAPTER  XXI 
FOREIGN  BODIES 

THE  EYE 

Foreign  bodies  lodged  on  the  conjunctiva  or  cornea  are  painful,  an<] 
may  soon  provoke  a  conjunctivitis,  more  or  less  severe. 

The  offendinfc  particle  may  be  concealed  under  the  lid  or  be  im- 
bedded in  the  cornea.  The  latter  is  especially  likely  to  be  the  case 
with  those  who  have  to  do  with  emery  wheels. 

The  patient's  sensation  is  a  very  poor  guide  in  locating  the  object; 
if  it  ift  on  the  cornea,  he  is  likely  to  be  certain  it  is  under  the  upper 
lid. 

Begin  by  inspecting  the  eye  under  a  good  light  and  at  various  angles. 
I'ull  down  the  lower  lid,  instructing  the  patient  lo  look  upward. 
Evert  the  upper  lid.  This  is  done  by  griisping  the  eye-lashcs  be- 
tween the  thumb  and  forc-ftnger  and  pulling  downward,  at  the  same 
time  making  pressure  ujwn  the  tarsal  cartilage  of  the  lid  with  a  pen- 
cil, .itylet,  or  the  opi)osile  thumb.  Instruct  the  patient  to  look 
downward.  Combined  with  this  pressure,  the  eyelashes  are  now 
pulled  upward  and  in  this  manner  the  li<t  i*  everted  and  exposed 
to  inspection.  The  novice  does  better,  perhaps,  to  stand  behind  the 
patient,  but  the  specialist  sits  in  front  of  the  [tatient  and  turns  the 
lid  with  one  hand. 

If  the  foreign  body  i*  free,  it  is  readily  picked  up  with  the  point  of 
the  stylet  wrapped  with  cotton,  but  if  it  is  imbedded  in  the  cornea, 
considerable  curettemcnt  may  be  required  to  dislodge  it.  The  in- 
strument must  be  sterile,  otherwise  corneal  ulcer  may  follow  the 
manipulation.  In  the  case  of  nervous  or  sensitive  individuals  or 
when  the  conjunctiva  is  much  congested,  the  manipulation  must  be 
preceded  by  the  instillation  of  a  few  drops  of  a  4  per  tent,  solution  of 
'cocaine,  which  should  be  fresh  and  must  be  sterile.  Evcr^t'^'-'^t.''***- 
must  be  slerilc-  -hands,  instruments,  coWotv,  a.w\  ■sAM.'Ciswa- 
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Following  the  extraction,  irrigate  with  normal  salt  solution  and  in- 
still two  drops  of  I  per  cent,  collargolum  solution  or  lo  to  i$  per  cent, 
argyrol  solution  and  direct  the  patient  to  wash  the  eye  frequently 
with  horacic  or  normal  salt  solution;  if  there  is  much  congestion,  band- 
age the  eye  for  one  or  two  days. 

If  the  foreign  body  has  penetrated  to  the  anterior  chamber,  the  iris, 
or  the  posterior  chamber,  the  immediate  treatment  must  be  limited 
to  sucb  measure  as  will  prevent  infection — boradc  irri^tion  and 
bandage — until  the  Ciise  can  be  placed  in  the  bands  of  a  specialist  or 
until  special  text-books  can  he  carefully  consulted. 

It  may  be  necessary  to  employ  the  X-ray  in  diagnosis  in  these 
cases.  The  extraction  niaj'  require  a  delicate  operation  or  the  use  of 
the  eleclro-magnel,  and  finally  the  removal  of  the  globe  may  be 
necessary. 

Chemical  irritants  should  be  removed  by  free  irrigation.     For 

lime  in  the  eye,  a  solution  of  sugar  in  vinegar  is  recommended,  the 

sugar  forming  a  soluble  compound  with  the  lime.     A  few  drops  are 

used,  followed  by  free  llu^bing  wJlli  water.     Afterward  atropine, 

■gr.  I  to  the  ounce  is  imperatve. 


THE  EAR 

The  foreign  bodies  most  frequently  found  in  the  ear  are  pcbbi 
sboe-butlons,  peas,  beans,  pens,  pieces  of  tooth-pick,  pieces  of  cotton, 
etc.,  etc. 

Children  may  place  these  objects  in  their  cars  in  play  or  innocent 
experimentations  or  adulls  may  meet  with  llie  accident,  attempting 
to  relieve  an  itching  in  the  auditor}-  canal.  A  tampon  may  be  left 
in  the  ear  by  the  doctor.  The  body  u.iually  lodges  in  the  outer  part 
of  the  canal,  and  only  reaches  the  tympanic  membrane  after  ill- 
advised  efforts  at  extraction. 

The  pain  and  discomfort  are  usually  moderate;  and,  as  a  rule,  there 
arc  no  very  urgent  indications  for  intervention.  But  if  the  object 
resl.4  against  the  drum,  the  pain  is  severe  and  may  even  produce 
mental  disturbance. 

The  first  thing  to  do,  then,  is  always  to  confirm  the  diagnosis, 
it's  bdiei  iiv  tht  mau^t  m^iss.,  Mivi«  ^a  oxvusi;i&as<Kxs.,  ^« 
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ceiited  Rs  final.    There  is  only  one  way  to  confirm  the  diagnosis  and 
that  is  by  careful  inspection  of  the  whole  canal,  if  Uie  object  is  not 
f«ecn  in  the  outer  portion. 

Draw  the  external  ear  upward  and  backward,  and  the  tragus  for- 
ward.    Under  good  iUumination  and  with  the  aid  of  a  bcad-mirtor 
and  otoscope,  the  drum  is  readily  seen.    If  no  foreign  body  can  be 
Lactn,  and  provided  there  have  been  no  blind  efforts  at  extraction,  it 
'BCAy  be  definitely  cimduded  that  the  patient  is  mistaken. 

If,  on  the  other  hand,  you  locate  the  object,  do  not  hurriedly  intro- 
Jucfi  a  forceps  into  the  ear;  unless,  indeed,  the  offending  body  i^^  of 
I  a  nature  that  it  may  be  easily  seized,  for  you  will  almost  always 
make  maiten;  worse,  pushing  it  further  into  the  canal.     Remember 


* 


Fto.  3*9. — Bar  foKcp*. 


that  however  desirable  It  may  be  to  empty  the  car,  there  is,  as  a  rule, 
no  great  urgency  in  the  matter  and  you  have  plenty  of  time  to  lake 
counsel  with  yourself  (Fig.  349). 

In  some  cases,  a  small  hooked  instrument  may  be  cautiously 
pushed  past  the  object  and  withdrawn,  pulling  the  object  out,  or  a 
imall  blunt  curette  may  be  similarly  employed.  Usually  0  large 
syringe  is  the  proper  instrument.  Throw  a  stream  of  warm,  sterile 
water  into  Ihe  ear  willi  the  purpose  of  forcing  the  body  out  by  the 
"w  a  ttrgo." 

To  inject  the  -itream  properly,  lift  llic  pinna  upwani  and  backw^^A 
u  in  inspection,  and  direct  the  &Ue&ni.  ^io'R^  '^  ij«fi,\KW!K  *iN»y!c*«. 
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wall,  using  moderate  force.     Use  one  syringcful  aflcr  another,  tint? 
ihc  offending  sul>stun<:i:  is  washed  away  or  (he  jialienL  is  tired  out. 

If  you  have  failed,  instill  into  the  car  a  few  drops  of  glycerine  or 
warm  oil,  lightly  Uimixin,  and  dirccl  the  patient  In  sleep  on  the 
affected  side,  retiirninR  the  next  day  for  another  trial.  The  chances 
are  greiitly  in  favor  of  ultimate  success  without  injury  to  the  «ar. 

In  the  case  of  a  live  insect  in  the  ear,  fill  the  car  with  oil  and  sub- 
sequently the  "cadaver"  may  be  removed  liy  irrigaiicin. 

If  "instrumentation''  seems  advisable,  there  must  be  no 'blind 
grasping  for  llie  object — it  musi  lie  kqit  clearly  in  view.  It  has 
happened,  in  violation  of  this  rule,  that  the  middle  ear  has  been  in- 
vaded and  the  ossicles  dragged  out.  Dealh  has  iRXtirred  from  such 
manipulation,  though  the  post-mortem  showed  that  no  foreign  body 
had  ever  been  j)rescnt. 

In  the  case  of  children,  instrumental  extraction  will,  as  a  rule,ie- 
f|uirc  an  anesthetic.  If  the  ear  has  become  much  inflamed  or  the 
body  pu.shcd  through  the  drum,  tlie  case  is  one  for  Ihc  specialist. 

On  the  whole,  the  practitioner  might  adopt  the  rule,  that  if  left  in 
the  ear,  untouched,  the  foreign  body  is  less  likely  to  do  barm  than 
rude  and  maladroit  efforts  at  removal. 

THE  NOSE 

The  catalogue  of  bodies,  recorded  as  lodged  in  the  nose,  is  long. 
Naturally,  children  arc  more  freqiienlly  the  subject  of  these  mishaps 
allhougli  lunatics  and  hysterical  women  may  intentionally  plug  the 
nose.  Occasionally,  a  foreign  body  previously  swallowed,  may  be 
coughed  uj)  and  lodge  in  the  posterior  nares.  Pledgets  of  cotton  and 
pieces  of  gauze,  which  have  been  used  as  tampons,  may  be  over- 
looked and  act  as  foreign  bodies. 

In  the  case  of  the  irresponsible,  the  presence  of  a  foreign  body  may 
not  be  suspected,  so  few  are  the  symptoms,  until  there  develops  a 
profuse  sero-mucous  discharge.  There  may  be  frequent  attacks  of 
sneezing;  and,  if  Ihc  body  rcniauis  long,  the  mucous  membranes  be- 
come swollen  and  perhaps  the  skin  of  the  affected  side  also.  There 
may  be  headache  or  facial  netu^lgia.  These  foreign  bodies  should  be 
removed  ha  soon  as  possible,  first  having  determined  their  nattire,,. 
and  situation. 
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Begin  by  a  careful  cxammation  of  the  anterior  narcs;  and,  if  this 
i$  not  suffick-ntly  itislructivi',  examine  the  posterior  narcs  by  hooking 
the  finger  up  behind  the  soft  palate.  The  examination  and  removal 
arc  often  fucililated  by  the  use  of  cocaine,  and  in  the  ciitic  of  children, 
a  few  whiffs  of  chloroform  maj'  be  necessary. 

Chloroform  is  also  the  eScctual  remedy  for  animate  foreign  bodies, 
such  as  insects  and  maggots.  Used  for  this  puqjose,  it  is  not  inhaled, 
but  is  shaken  up  with  an  equal  amount  of  water  and  syringed  into  the 
nose  before  the  two  ingredients  separate. 
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Pia.  ale. — Aniiulii'  tump)  lot  fotciBt  body  In  the  noM. 

A  body  lying  in  the  anterior  narcs  is  usually  readily  removed  by  a 
mouse-tool hed  forceps;  or  a  curved  prolw  or  small  curette  may  be 
necessary  to  dislodge  it.  An  angular  forceps  is  sometimes  conven- 
ient (Fig.  350).  In  other  cases,  the  oljstruclion  may  be  removed 
by  drawing  a  tampon  through  the  nasal  cavity  from  behind,  as  recom- 
mended by  Sajous. 

If  the  body  is  lodged  in  the  posterior  narcs,  it  is  usually  pushed 
backward  into  the  pharynx,  care  being  taken  that  it  does  not  drop 
down  into  the  larynx  or  esophagus. 

"In  the  case  of  infants,  a  small  body  may  be  removed  by  blowing 
forcibly  into  the  mouth,"     (John  J,  Kytc.) 

PHARYNX  AND  ESOPHAGUS 

Many  diverge  objects  may  lodge  in  these  pa.*sagevrays,  either 
through  ineffectual  efforts  at  SwaV\oN«m^OT  \y^  'TOa.&vv.WCTC^-^  ^\S*go»fe, 
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from  the  mouth.  Kalsc  teeth  arc  often  loosenetl  and  carried  into  ihe 
pharynx  or  esophagus  during  slcqi. 

The  point  of  lodgment,  the  immediate  effect,  the  dangers,  and 
the  difliculty  of  removal,  dqiend  upon  the  szt  and  shape  of  the 
object. 

The  [^Tyiigo*eKophagi'al  canal  is  narrowest  behind  the  larynx, 
opposite  the  cricoid  cartilage  and  tlie  sixth  cer\-ical  vertebra;  at  this 
point  ii  Icirgc  bcKly  is  iikcly  to  lodge.  A  second  constriction  ties 
3^  inches  further  down,  behind  tbe  left  bronchus;  and  a  third 
where  the  esophagus  passes  through  the  diaphragm.  Larger 
bodies,  then,  are  liable  to  lodge  oppo&ile  ihe  larynx.  Sharp 
and  pointed  objects,  such  as  needles  and  fishbones,  may  anchor  at 
any  point  without  reference  to  the  caliber  of  the  conduit. 

Tlie  immediate  eOccts  of  the  lodgment  of  a  foreign  body  vary 
from  instant  asphyxia  to  merely  slight  difhculty  in  swallowing. 
Later  there  may  occur,  even  in  the  case  of  a  slight  obstruction,  the 
dangerous  conditions  following  infection  ^-erosion  of  tlie  walls, 
perforation  of  the  bronchi  or  lungs,  of  the  pericardium,  the  aorta,  or 
carotids — one  tias  but  to  think  of  tJie  numerous  relations  of  the 
esophagus  in  the  neck  and  thorax  to  understand  how  diverse  the 
consequences  of  such  spreading  infttiion  might  be  in  varinus  cases. 

Very  naturally,  the  deeper  down  the  object  lodges,  the  greater 
the  difliculty  in  locating  and  reaching  it. 

Treatment. -^Asphyxia,  due  to  occlusion  of  the  lower  part  of  the 
ph&rynx  involving  the  larynx,  demands  immediate  action.  The 
patient  is  livid,  gasping,  and  struggling.  Run  the  finger  into  the 
throat  over  the  epiglottis,  where  the  body  may  be  fell  and  hooked 
out.  If  you  fail  in  this,  do  not  waste  time  in  these  cases  of  extreme 
urgency,  trying  tcnlalive  mea-sures,  such  as  inversion,  but  do  a 
tro<keotomy,  or  laryngolomy  in  the  adult  (see  page  477).  .-Mter  the 
operation,  ifie  foreign  body  may  be  expelled  spontaneously  in  the 
efforts  of  coughing  or  vomiting. 

In  tbe  less  urgent  cases,  the  first  indication  is  to  confirm  the  diag- 
nosis and  definitely  locate  the  object.  The  sensation  of  the  patient 
is  not  sufficient  index  as  to  the  presence  and  situation  of  an  obstruc- 
tion in  tbe  gullet,  for  the  pain  may  be  due  to  a  wound  made  by  tho 
iompi  body  in  pas^i^ 
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Inspect  the  mouth,  tlie  fauces,  and  the  tonsils.  Pal[>atc  the  region 
of  the  glottis  and  behind  the  soft  palate.  Palpate  externally  along 
the  anterior  border  of  the  sternonia^toid,  prcMing  deeply  to  reach  the 
cs<^hagus,  most  superficial  on  the  left  side.  Even  if,  as  a  result  of 
this  palpation,  the  foreiRn  body  h  believed  to  he  located  in  the  neck, 
it  is  better  to  make  certain  by  (wishing  an  wopliagcal  sound. 

In  certain  instance.^,  the  X-ray  will  l>e  invalu- 
able, though  not  always  to  be  relied  upon.  In 
the  hand.i  of  the  expert,  the  esophagasco|>e  has 
proved  to  be  useful.  In  the  course  of  time  this 
instrument  will  probably  come  to  he  a  part  of 
every  doctors  "arsenal."  It  not  only  makes 
exact  diagnosis  [lossible,  but  enable,-'  the  foreign 
body  to  be  removed  by  sight,  avoiding  thus  the 
injuries  to  the  esophagus  which  blind  efforts 
often  produce. 

The  presence  and  location  of  the  foreign 
body  once  estabii.'ihed,  extraction  is  indicated. 
Inversion  is  illusory  and  emcsis  dangerous. 

If  the  body  is  in  the  pharynx,  it  may  be  seized 
with  curved  forceps,  or  dislodged  with  the  finger 
or  an  improvised  hook.  To  employ  tlie  forceps, 
scat  yourself  before  the  patient,  whose  mouth 
it  propped  wide  open.  Wlien  the  object  is 
once  seized,  incline  the  patient's  head  forward 
M  the  forceps  is  witlidrawn.  If  you  lose  your 
hold,  rapidly  withdraw  the  forceps  and  remove 
the  mouth  gag  and  often  the  loosened  object  will  be  coughed  out. 

In  the  case  of  an  infant,  place  the  patient  on  its  back  with  tlie  head 
hanging  over  the  edge  of  the  table,  thus  preventing  the  body  from 
dropping  into  the  larjTU.    (Have  everything  ready  for  tracheotomy.) 

In  extracltng  a  iHKly  from  the  rsopliafiiis,  the  greatest  caution  is 
necessary  to  prevent  bceration.  Rough  manipulation  only  aggra- 
vates the  muicutar  tfiastn,  which  Ls  always  present  in  some  degree, 
and  which,  more  than  anything  else,  prevents  the  body  safely  reach- 
ing lhe3tomacli;and  these  e.wphageal  muscles  are  excec(Un«;,lf  ^t.^vvv 
Thc  esophageal  forceps  is  used  aa  \tv  \lie  \>\\a.r^TOt. 
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The  honc-hair  probang  (Fig.  ^$1),  introduced  past  the  object, 
opened  up  and  then  withdrawn,  often  succeeds  ia  removing  an  im- 
planted needle  or  fish  bone. 


PlO.  iSt. — Coin  caUAetf. 
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In  the  raiw  of  a  coin  or  lumiliirty  shaped  object  a  "coin  catcher 
may  be  employed  (Fig.  351).     Introduce  the  left  iiwicifijiger  as 
guide  and  pass  the  instrument  along  its  posterior  wall  until  the 
is  felt,  when  the  catcher  is  passed  on  beyond  it.     Now  tilt  the  handle 
forward  and  slowly  withdraw  the  instrument  until  assured  by  the 

sense  of  touch  that  the  coin  is  engaged. 
Completely  withdraw  the  instrument 
by  steady,  conliiiiious,  verlical  trac- 
tion. When  the  pharyngeal  orifice  is 
reached,  it  is  necessary  to  aoceleratc 
the  movement  to  achieve  the  final  ex- 
traction (Fig.  ,153). 

If,  in  the  course  of  the  manipulation, 
the  fureign  body  is  dl.slodgt'd  and  slips 
on  down  into  the  stomach,  do  not  re- 
gard it  as  a  calamity,  unless  the  object 
is  very  pointed.  Indeed,  if  the  object 
is  deeply  located,  is  known  lo  be  harm- 
less in  character,  and  extraction  seems 
impossible,  an  effort  should  be  made 
from  the  first  to  push  it  on  into  the 
stomach  witlt  the  esophageal  buugiv. 
This  should  never  be  done,  it  the 
character  of  the  subst;ince  is  unknown.  No  effort  should  be  pro- 
longed and  above  all  else,  no  violence,  is  permissible.  Finally,  if 
extraction  fails  and  propulsion  into  the  stomach  is  out  of  the  ques- 
tion, there  is  only  one  lUin%  left,  to  be  done  —an  esophagotomy. 
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In  certain  casus  where  the  body  is  firmly  implanted,  or  when  it  is 
pointed  and  dangerous  to  move,  resort  must  be  made  to  the  operation 
at  once  (sec  page  484). 

LARYNX  AND  TRACHEA' 

The  air  pas^a^  is  freciueiilly  involved,  an  accident  always  of  con- 
cern, often  serious,  and  sometimes  fatal. 

The  hodies  tinding  their  way  into  the  larynx  and  trachea  are  of 
great  variety,  fluid  and  solid,  animate  and  inanimate;  most  often 
alimenls  perhaps,  and  after  these,  the  list  may  be  indefinitely  ex- 
tended. 

Children  arc  more  often  sufferers,  because  of  their  habit  of  putting 
objects  into  their  mouths  at  random.  Many  times  particles  of  food 
"go  the  wrong  way,"  the  result  of  the  patient's  speaking  or  laughing 
during  the  act  of  swallowing:  the  epiglottis  is  raised  inopportunely, 
and  the  morsel  drops  into  the  larynx.  Small  bodies  arc  inhaled  in 
ordinary  breathing.  The  accident  sometimes  happens  during  sleep, 
through  the  dislodgment  of  false  teeth  or  something  held  in  the 
mouth:  it  may  follow  an  attack  of  vomiting,  or  it  rmiy  occur  during 
wme  operation  about  ihe  moutli;  conditions  such  as  anesthesia, 
which  diminish  the  rufli-x  irritability  or  motility  of  the  larynx,  favor 
it. 

The  point  of  lodgment  depends  chiefly  upon  the  sUc  and  shape  of 
the  object.  Pointed  objects,  such  as  pins  and  fishbones,  frequently 
stick  in  the  supragloltic  portion  of  the  larynx;  flat  bodies,  coins  and 
buttons,  usually  lodge  in  the  ventricles,  while  small  globular,  heavy 
bodies  descend  into  the  trachea  or  bronchus,  usually  the  right. 

The  symptoms  and  sequeliie,  and  therefore  the  dangers,  may  be 
grouped  under  two  heads,  obstructive  and  inflammatory. 

(a)  If  the  Ijody  is  large  and  lodged  in  the  larynx,  oi^Ay^riu  may  be 
the  immediate  result  and  may  be  almost  immediately  fatal.  Even 
small  bodies  may  produce  fatal  asphyxia  through  reflex  spasm  of  the 
glottis,  though  usually  the  reflex  spasm  subsides.  Reflcxly,  also, 
coughing,  sometimes  violent,  Is  induced,  and  this  may  be  the  case 
whether  the  body  lies  in  the  larynx,  trachea,  or  bronchus.     Some- 

'  Quotationfi  arc  froiu  Von  Iterjiiaiin. 
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times  the  body  may  lodge  between  the  vocal  cords,  thus  prcvcntinR 
their  closure  and  allowing  some  ur  to  pass  so  that  Uic  may  be 
tained  for  some  lime. 

If  the  body  is  lodged  in  the  ventricles,  thtrc  may  not  be  so  much 
obstruction,  but  lliere  is  hoarseness  or  aphonia  and  cough. 

If  the  body  descends  into  the  trachea,  there  may  be  no  indication 
of  obstruction,  but  there  is  much  reflex  irritation,  evidenced  by  pain 
and  cough.  If  the  body  b  light,  it  may  move  backward  and  forward 
in  the  trachea,  following  the  current  of  air. 

If  a  bronchus  is  obslnicled,  a  whole  or  a  portion  of  the  lung  may 
collapse,  evidenced  by  altered  auscultatory  sounds. 

(b)  The  body  may  become  encysted  if  not  removed,  or  inflamma- 
lion  may  ensue  with  Ihe  most  diverse  seiiuirncea,  ik-pcnding  upon  the 
location  of  the  object:  edema  of  the  glottis,  diphtheritic  inflamma- 
tion, abscess  of  the  larynx,  phlegmon  of  the  neck,  hemorrhage  due  to 
erosion  of  the  large  vessels  or  even  of  the  heart,  trachdtis,  bronchitis, 
bronchiectasis,  pneumonia,  gangrene  of  the  lung,  empyema,  purulent 
pericarditis,  mediaslinitis,  or  phthisis. 

Trealmcttt. — Asphysia  demands  immediate  action;  there  is  no  time 
for  examination  and  inquiry.  Malce  a  hurried  effort  to  remove  the 
body  by  passing  the  finger  into  the  lar)T«,  and  if  this  fails,  without 
further  delay  do  a  Iraclieoiomy  (see  page  48r). 

In  the  less  urgent  cases,  one  may  be  more  deliberate,  endeavoring 
Ui  ascertain  the  character  of  the  object  and  to  locate  the  point  <^ 
lodgment.  The  history  of  the  case,  the  symptoms  and  the  physical 
signs  derived  from  auscultation,  will  furnish  valuable  infurmalion. 

Various  procedures  are  recommended. 

"Inversion  and  violent  shaking  of  the  body  do  not  enjoy  their 
former  popularity.  Even  the  conservative  Wcist  considers  manipu- 
lation of  this  sort  dangerous  and  only  juslifiablc  after  tracheotomy." 

Still  it  docs  not  seem  likely  that  it  can  result  in  harm  if  the  body 
is  known  to  be  small  so  that  it  may  readily  pass  between  the  vocal 
cords. 

"The  simplest  way  is  to  follow  the  suggestion  of  Sanders,  and  let 
the  body  hang  over  the  edge  of  the  bed  and  rest  on  the  hands  during 
the  attack  of  coughing."  "Generally  speaking,  emetics  are  unze- 
iiable  and  thdt  use  nol  ■w\\.'iioiiX  4mi^«," 


I 
I 


^^H^^^^^^H       ^-^l^_^^^^^^^^| 

_^H 

^^                                                      PKONCHOSCOPV 

461 

It  there  is  time,  the  laryngoscope  inay  be  of  great  ai<l  in  dURiiosis 

and  extraction,  employing  cocaioc  in  the  adult  and  chloroform  in 

children,                                                        ^ 
In  the  hands  of  the  skilled,  the  broncho- J 
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scope  often  funiUhes  a  happy  solution  toV" 

r^ 

the  difficulty  (Fig.  354).     It  is  to  be  hoped  I 
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that  the   technic  of   bronchoscopy,   now 

^ 

fatniliar  only  to  tlie  specialists,  will  soon 

M 

be   popularized    with    the   profession   at 
1        large.      In  cases  less  urgent,   the  X-ray 
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may  be  used  to  locale  the  substance. 

I 

But  after  all,  Iradieotomy  or  laryngot- 

■ 

omy  is  the  chief  reliance  of  the  practitioner 

'    ■ 

left  to  his  own  resources,  and  he  must  be 
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prepared  for  immediate  operation  while 
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other     measures    are    tentatively    tried' 

^m 

Lojars  urges  that  an  attendant  be  at  hand 

ff        1 

resdy  for  instant  operation  as  long  as  the 

• 
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body  is  known  to  be  free  in  the  bronchus      ' 

• 
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or  trachea. 

' 
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"It   makes   no   difference   what    one's 

\             = 

views  are  regarding  tracheotomy  in  gen- 

i 

cial;  the  fact  remains  that  no  physician 

s 

will  deny  the  necessity  of  this  step  when 

the  clanger  of  suJTocation  is  great." 

"The  author  has  become  convinced  that 

the  danger  of  tracheotomy  nowadays  is 

insignihcant    compared    with    that   of   a 

foreign  body  in  the  air  passages  and  <loes 

not  hesitate,  even  when  the  body  is  situ- 

ated in  the  larynx,  to  remove  the  offending 

|i        material  through  an  incision  should  extrac- 

P        tion  per  vtas  naUiralit  be  impossible." 

1            "Tracheotomy   is  positively    indicated 

1        iriien  tlie  foreign  body  is  movable  in  the 

^^  trachea." 

^H    In  any  cose  after  the  urgent  symptotn,^  W'^ 
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interference  is  th«  ^ippcial  form  wf  troatmenl  most  ralional  and  the 
iorm  of  operalion  depends  u|>on  Ihc  situation. "  "  If  the  extraction 
means  laceration,  it  is  justifiabte  to  split  the  larynx  ilscli  or  a  sub- 
hyoid pharyngotomy  may  be  indicated." 

"The  expectant  treatment,  to  which  so  many  patients  formerly 
fell  victim,  is  to  be  condemned.  ThiH  method  bt  only  juHtifiable  in  a 
small  number  of  cases,  in  which  the  body  has  fallen  far  down  into  th« 
bronchus  where  it  cannot  be  reached. 

"The  death  rate  shown  by  statistics  should  not  decide  the  question 
of  operation:  the  clinical  picture  of  the  i>articular  case  and  the  unfor- 
tunate cases  should  guide  the  surgeon.  Those  that  died  after  the 
operation  did  not  do  so  because  they  were  operated  upon,  but  because 
they  were  operated  upon  too  late.  In  an  individual  case  the  doctor 
can  never  count  upon  spontaneous  expulsion,  F.vcry  hour  the  of- 
fending material  remains  in  situ  lessens  the  chances  more  and  more, 
while  operation  furnishes  conditions  most  favorable  for  its  removal. 
Opening  the  air  passages,  then,  is  the  most  rational  procedure  except 
for  the  cases  in  which  endolaryngcal  methods  can  be  used." 


RECTUM 


The  objects  which  have  been  removed  from  the  rectum  atone  time 
or  another,  cover  a  wide  range— bottles,  pieces  of  wood,  etc.,  pushed 
in  to  stop  a  diarrhea,  to  satisfy  a  perverted  sexual  impulse,  or  by  the 
insane. 

It  is  scarcely  nece:^sary  to  indicate  all  the  instruments  and  artifices 
which  have  been  employed  in  their  extraction,  but  it  is  helpful,  as 
Lcjars  poinLs  out,  to  formulate  certain  general  rules  of  procedure. 

The  necessity  of  these  formulie  cannot  be  doubted  when  one  con- 
siders the  difficulties  of  extraction,  often  cimsiderable,  and  the  fre- 
quency with  which  the  rectum  is  lacerated  by  misguided  effort. 

Often  the  patient  does  nol  admit  the  nalure  of  his  difficulty,  con- 
sulting the  doctor  on  some  other  pretext,  such  as  constipation  or 
some  rectal  trouble  quite  different  from  the  real  condition.  In  the 
case  of  obscure  trouble  in  the  natural  orifices,  the  doctor  .*hou!d  be  on 
hi«  guard.  If  the  nalure  of  the  complain!  is  admitted,  proceed  to  a 
methodical  cxaminaUon  a'ad  Gn<i<:a.NCtt  v«  ^ct  ^i^u.c  liearlngs. 
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Introtlucc  a  lingLT,  which  ha^  been  wcH  oiled,  into  llir  rectum. 
SomctimGii  yuu  will  find  the  ohjcci  jiisl  within  the  orifice,  of  such 
fixe  and  shape  that  it  can  be  readily  extracted  with  the  finger  or  with 
a  forceps  u-itlioul  further  trouble,  but  you  cunnot  count  too  much  on 
that 

If  the  examination  shows  it  lobe  lodged  high  up  in  the  concavity 
o(  the  sacrum,  impacted  and  perhaps  completely  fdling  the  rectum, 
make  no  elTorl  at  extraction,  but  prepare  for  a  formal  operation. 


PlO-  JJS.--Pord«n  bod)-  in  tho   notum.     b.  BoIUbi  t  Coccyx.     ILrjarii 

Under  a  general  anesthetic,  put  the  patient  in  the  lithotomy  posi- 
tion with  Ibc  thighs  well  flexed,  tlic  hips  elevated,  and  the  anal  re- 
gion in  a  good  light.  DUalf  the  anus  with  the  fingers  as  completely 
as  possible  and  1  hen  determine  the  exact  "presentation"  of  the  body. 
Introduce  a  Sims'  speculum,  j^.titing  it,  under  the  guidance  of  the 
finger,  beyond  the  coccyx,  and  then  retract  as  widely  as  possible. 
This  is  easily  done  in  the  young,  but  may  be  difficult  in  the  adult. 

When  the  coccyx  is  thus  sprung  back,  the  body  must  be  seized  and 
traction  made  ui  the  axis  of  the  outlet  if  thcba<lvUI»'Nj^(>Vw,vi)tV« 
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rxumplc)  and  firniiy  fixed  (fig.  355),  The  fingers  or  forceps  may  be 
iisc<t.  If  you  arc  dealing  with  glass,  the  blades  of  the  forcqjs  must 
be  covered  with  rubber  to  prevent  stippinR,  If  the  ends  of  the  for- 
eign body  are  jKiinted,  and  imbedded  in  the  r<^tal  wall  so  that  traction 
is  dangerous,  great  ca.re  must  be  exercised.  In  some  cases  morcella- 
tion  will  be  possible. 

If  the  coccyx  cannot  be  retracted  and  serves  a;*  Uie  direct  impedi- 
ment, it  will  have  to  be  resected.  If  the  body  has  found  its  way  up 
into  the  left  iliac  region  into  the  sigmoid,  it  may  [wssibly  be  worked 
down  into  the  rectum  by  external  manipulation.  Finally,  in  such  a 
case,  laparotomy  and  opening  the  bowel  may  be  llie  only  me&ns  of 
relief. 

Combs,  of  Indianapolis,  reports  a  case  which  illustrates  the  prin- 
dples  of  Ireatment  involved  (J.  A.  M.  A.,  Oct.  23, 1909). 

After  a  drinking  bout  and  a  drunken  sleep  in  the  woods,  the  patient 
awoke  with  a  pain  in  his  rectum  and  found  it  impossible  to  empty  his 
bowel.  He  applied  to  a  ph>'«idan  who  discovered  a  beer  glass  in  the 
itctum,  inserted  there  during  the  victim's  drunken  stupor  by  brutal 
comrades.  An  attempt  was  made  to  remove  the  glass  without  pre- 
liminary divulsion  of  the  sphincter.  During^  traction  with  forceps 
the  glass  was  broken  and  the  attempt  failed. 

Some  hours  later  he  was  seen  at  the  hospital  by  Combs  who  found 
the  small  end  of  the  glass  resting  on  the  promontory,  and  the  large 
end  imbedded  in  the  hollow  of  the  sacrum  (Fig.  355),  its  brokea 
edges  buried  in  Ihesoft  tissues.  By  reason  of  the  edema  and  swelling, 
divulsion  was  insufficient  for  removal,  and  consequently  the  con- 
tracted muscles  were  divided  in  the  middle  line  posteriorly,  when  the 
glass,  which  was  four  inches  long  and  seven  inches  in  circumference 
at  its  large  end,  was  readily  removed.  On  account  of  the  swelling 
and  evident  infection,  the  incision  was  left  to  heal  by  granulation,  and 
on  discharge  from  the  hospital  the  patient  had  a  perfect  control  of 
the  .sphincter.  Combs  remarks  that  the  shape,  size,  and  nature  of 
the  foreign  body,  the  edema  and  swelling,  and  the  degree  of  trauma- 
tism will  be  the  guiding  indications  for  the  course  to  pursue.  It 
would  certainly  seem  a  rare  instance  in  which  amputation  of  the 
cocc>'x  would  be  required.  Adequate  division  of  the  muscles  poste- 
riorly with  quick  ccmova.1  u,  advised  in  lieu  of  prolonged  efiorts  at  re- 
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moval  by  traction,  especially  of  an  object  with  cutting  edges  from 
^  which  fiital  wounds  may  result. 

THE  URETHRA 

piece  of  sound  may  be  broken  off  in  the  urethra.  Boys  or  the 
insane  may  lose  various  objects  in  the  urethra,  slate  pencils,  pipe 
stems,  pieces  of  watch  chain,  etc 

As  a  rule,  the  accident  is  not  immediately  disastrous,  for  generally 
the  impediment  to  urination  b  not  complete.  The  object  should 
be  removed  as  soon  as  possible  and  with  as  little  irritation  to  the 
urethra  as  posHible. 


.O. 


=H( 


I 


Fia  Jsa.~-IIretbnl  lotwpt  of  Collin  la),  Lsroy  d'BtloUo  {i),    tad    Qaatcr    (<). 

It  is  necessary  merely  to  enumerate  some  of  the  methods  employed 
successfully  in  v'arious  cases,  and  each  case  must  be  treated  on  its 
own  merits.  Often  the  body  may  he  easily  reached  and  extracted 
with  forceps  (Fig.  356).  In  certain  instances,  it  may  be  gradually 
worked  forward  by  external  pressure;  or  in  urination  the  meatus  may 
be  pinched  up  and  when  the  urethra  is  ballooned  out  by  the  pressure 
of  the  urine,  sudden  relcaite  may  result  in  the  body  being  washed  out. 

In  case  the  body  is  in  the  deeper  part  of  tbc  urethra,  and  con- 
siderable manipulation  is  necessary,  pressure  should  be  applied  over 
the  urethra  on  the  bladder  side  of  the  foreign  body,  to  prevent  its 
being  pu.ihed  deeper.  A  piece  of  hollow  sound  or  catheter  may  somc- 
times  be  removed  by  passing  a  smaller  souiid  do'Kii.  veisvXva  VmN«is.\ 
30 
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)tr  llie  iirplhral  siwniluni  or  a  larger  hollow  sound  may  l>e  passed 
down  lo,  and  over  the  body,  whkh  pi-rmiis  ils  more  ready  seizure  by 
a  forceps  passed  through  the  speculum. 

Daj-at  shaped  a  lead  sheet  into  the  form  of  a  hollow  sound  and, 
passing  it  beyond  the  object  in  the  urethra,  dosed  il-s  lower  end  by 
pressure  over  the  urethra  and  in  removing  the  lead  catheter  the 
foreign  body  oime  out  wiih  it. 


.1 
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Pill.  a-. — Ext  ratting  &  pin  I  torn  the 
utelhrB  by  "wnlDn."  PtotiDdmn  the 
puint  throuKh  llic  tlciq.     (Brycnt,) 


Pic  jil'—folnl  arupid  urilh  lomnt, 
lU  dirc^ctiOTi  revcrhcil  ani3  hnd  brought 
out  throuuh  thf  muiui.     (SryanlJ 


In  another  case,  a  stick  forced  into  the  urethra  could  not  be  with- 
drawn on  account  of  a  hook  on  its  lower  end,  but  after  being  split  into 
many  pieces,  its  extraction  was  accomplished  piecemeal. 

In  llie  case  of  a  pin  lost  in  the  ureUira  htad  downward,  ils  point 
may  be  driven  through  Uie  skin  and  "verMon"  accomplished  and  the 
bead  brought  out  through  tlie  meatus  (Figs.  357,  358). 

In  other  cases  it  may  be  necessary  to  do  an  external  urethrotomy, 
tod  finally  the  object  may  have  lo  be  pushed  into  the  bladder  and 
'Cd  by  supi&pubk  cystoV.om's . 
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a:!Zurr1  <lp,'*iTil)e.''  a  casi'  in  whith  a  li:il  piTi  w;is  lodged  In  the  ure- 
thra, its  head  too  high  to  manipulate.  He  bent  the  penis  al  a  risht 
angle  to  the  direction  of  the  pin  and  thus  thrust  its  point  through  the 
skin,  which  enabled  him  to  practise  version  (J.  A.  M.  A.,  May  29, 
1909), 

Hyde,  of  Kansas  City,  reports  a  shawl  pin  shpped,  head  first,  down 
the  urethra  and  inlu  the  bladder.  The  pninl  could  be  felt  at  the 
penoscrotal  angle.  An  incision  was  made  down  to  the  urethra,  the 
point  was  forced  through  the  urethral  wall  into  the  Incision,  and  the 
pin  drawn  out  till  the  head  reached  the  urethral  floor;  it  was  then  re- 
versed and  delivered  through  (he  inesilus  without  opening  the  urcthrs. 
The  wound  was  closed  by  three  deeply  placed  silkworm-gut  .sutures 
with  prompt  repair  (J.  A.  M,  A,,  March  13,  1909). 

("harlton  of  Indianapolis  operated  on  a  case  at  the  C?ily  Hospital 
in  which  the  patient,  a  man  of  I'lfly  had  \ofl  the  Iwny  portion  of  a 
dog's*  i>cniR  in  his  urethra,  having  inserted  it  as  was  his  custom  to  re- 
lieve an  itching.  Painful  micturition  was  his  chief  symptom.  The 
bone  was  liK-ate<l  in  the  bladder,  a  i-ystolomy  performed,  the  foreign 
body  remo\'ed,  with  complete  recovery. 
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BURNS,  SCALDS,  AND  FROSTBITIB 

From  the  point  of  view  of  progoosis  and  treatment^  bums  are 
three  degrees: 

(i)  Transient  application  of  heat,  something  below  the  bofling- 
points,  produces  hypi:r£ntm. 

(2)  A  greater  degree  of  heat  or  a  longer  application  produces  a 
more  definite  vaso-motor  paralysis  and  ihere  i^  exudation,  parlicularly 
into  the  Malpighian  layer,  and  the  epidermis  is  lifted  up  in  the  form 
of  blisters. 

(3)  The  albumen  of  the  tissues  and  fluids  is  coagulated.     The 
necrobiosis  may  be  superficial  or  it  may  involve  the  dcq)  structure*. , 
as  well. 

Sympinms. — Even  in  slight  bums,  pain  is  always  a  prominenl" 
symptom.  In  the  severer  burns,  shock  is  always  present  in  some 
degree,  and  as  the  shock  disappears,  reaction  comes  on,  with  rise  of 
temperature,  and  the  symptoms  resolve  themselves  into  some  form 
of  internal  congestion,  or  systemic  intoxication,  characterized  by 
hemoglobinuria  or  albuminuria,  vomiting,  or  bloody  diarrhea.  After 
a  few  days  the  symptoms  may  be  those  of  septic  infection. 

The  cause  of  death  from  burns  falls  Into  four  groups: 

(a)  Skock.  This  may  be  rapidly  fatal,  sometimes  as  late  as  twenty- 
four  hours.  Dcatli  may  be  due  to  cardiac  paralysis,  the  result  of 
over-heating  of  the  blood. 

(b)  Toxemia.  The  to.i-albumens  resulting  from  the  chemical 
changes  in  the  tissues  find  their  way  into  the  circulation  and  over- 
whelm the  heart  and  kidneys,  usually  within  the  first  two  or  three 
days.  It  bus  been  demonstrated  that  these  toxic  substances  are 
hemolytic  and  cytoto.\ic  for  the  parenchyma  cells  and  are  eliminated 
from  the  body  by  the  kidneys  and  intestinal  tract. 

(c)  Intermit  congestion  and  injlammalion,  involving  the  cerebral, 
thoracic,  or  abdommal  «\iucXmi<!%. 
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(d)  Septk  infection  or  its  sequda.  Thli  may  be  fatal  after  th«  first 
few  days  or  only  after  a  prolonged  strxiggle. 

Factors  Dehrmining  Ike  Prognttsii. — (a)  Area  and  deptli  of  burn. 

(b)  Age  and  general  condition  of  patient. 

(c)  Region. 

(d)  Degree  of  infection. 
The  rules  for  determining  the  prognosis  can  be  formulated  only  in 

a  general  way  with  reference  to  tht-sc  various  factors,  and  yet  keep- 
ing ihcm  in  mind,  a  quite  definite  forecast  may  of  len  be  made  in  a 
given  case. 

(a)  It  is  the  area  rather  than  the  depth  of  the  burn  which  deter- 
mines the  danger.  An  extensive  superiicial  bum  is  more  dangerous 
than  a  limited  but  deep  one.  It  appears  that  under  the  effect  of  heat 
muscular  tissue  generates  a  poison  much  less  toxic  than  that  from 
the  skin.  Mere  reddening  of  iwo-lhirds  of  ihe  cutaneous  surface 
will  almost  incvilabi)'  result  in  death,  while  destruction  of  one-third 
of  the  skin  will  probably  produce  the  same  result,  yet  most  bums  of 
the  first  and  second  class  commonly  met  in  practice  will  recover. 

(b)  The  age  and  general  condition  involve  the  question  of  the 
ability  to  rally  from  shock  and  to  resist  infection.  By  reason  of  thdr 
lack  of  resistance  to  these  forces,  the  young  or  the  aged  may  succumb 
to  even  slight  burns  of  the  third  degree. 

(c)  Burns  over  the  head  are  dangerous  for  the  reason  that  menin- 
gitis may  de\'elop,  and  similarly  bums  of  the  thorax  and  abdomen  are 
likely  to  result  in  lesions  of  their  contained  viscera.  Burns  about  the 
face  are  often  accompanied  by  corresponding  injury  to  tlie  air  pas- 
sages by  inhulation  of  smoke  or  fiames. 

(d)  The  most  important  factor,  however,  in  the  process  of  se\'ere 
burns  b  infection.  Such  injuries,  in  fact,  are  infected  wounds.  The 
coagulated  albumens  of  the  destroyed  tissues  arc  not  favorable  soil 
for  the  development  of  the  bacteria,  but  around  the  circumference  of 
the  burn  are  tissues  of  lowered  vitality  which  arc  not  only  unable  to 
Rsist  the  encroaching  germ,  but,  mure  Ihan  that,  actually  nourish  it. 

The  serous  exudates  of  superficial  bums  are  likewise  culture 
media,  so  that  in  severe  burns  as  well  as  in  other  wounds  it  may  be 
said  that  the  |>aticnt's  fate  lies  in  the  first  dressing. 

Trealment.—SUiht  bwm  ol  the  &M.  ^«qp«b  twii»i^  v^vi^wAKio.* 
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which  may  be  furnisheil  by  vaseline;  by  ^auze  saturaiM  in  boracic 
acid  solulion;  by  carroo  oil;  by  dusting  powders  of  various  kinds, 
boracic  acid,  dermatol,  bicarbonate  of  soda,  flour. 

In  ievete  burns  the  indications  are  to  combat  the  shock,  to  relieve 
the  pain,  and  lo  iircvciil  infection.  In  the  matter  of  the  local  treat- 
ment of  these  conditions,  the  final  word  has  not  yet  been  spoken. 
The  most  divergent  opinions  appear  in  current  literature,  and  of  these 
various  lines  of  treatment  perhaps  none  are  wholly  bad,  certainly 
few  arc  altogether  good. 

Begin,  then,  by  combating  shock  and  relieving  pain.  These  two 
conditions  arc  usually  relieved  at  once  by  frequent  but  small  hypo- 
dermic doses  of  morphine,  supplemented  by  subcutaneous  or  venous 
injections  of  sail  solutions.  If  parts  beneath  the  clothing  arc  in- 
volved, use  the  greatest  care  in  removing  so  that  the  skin  will  not  be 
removed  with  it. 

To  cut  the  clothing  is  safer  than  to  attempt  to  undress  the  patient. 
Always  remember  that  contact  with  the  clothing  may  be  the  chief 
source  of  infection. 

Now,  what  will  one  do  to  prevent  infection?  This  is  the  diief 
problem. 

If  the  burn  is  of  large  extent  and  depth  as  well  and  has  been  in 
contact  manifestly  with  source:*  of  infection,  there  is  but  one  thing 
to  do  if  the  aseptic  method  U  to  be  employed.  Aneslhelize  the 
patient  after  the  shock  has  passei)  and  proceed  to  sterilize  the  parts. 
Scrub  the  uninjured  skin  around  the  wound  with  soap  and  water  and 
then  alcohol  and  bichloride.  Next  proceed  to  irrigate  the  burned 
area  with  normal  salt  solution,  in  the  meantime  carefully  rubbing 
witJi  sterile  gauze,  to  the  end  that  every  bit  of  foreign  matter  may 
be  removed.  In  those  parts  that  are  merely  blistered,  the  blebs 
are  to  be  punctured  and  the  scrum  washed  away.  It  may  be  advis- 
able, even,  for  the  sake  of  thorough  disinfection,  lo  make  no  effort 
lo  spare  the  cuticle  of  the  blisters  in  rubbing  with  the  sterile  gauze. 

Not  hurriedly,  but  patiently  complete  this  cleansing.  It  will  prob- 
ably require  from  one-half  to  three-quarters  of  an  hour,  but  it  is 
time  well  spent.     You  have  now  lo  deal  with  an  aseptic  wound. 

Next  cover  the  arc^  with  plain  sleriliited  or  borated  gauze  and 
fiver  this  apply  absotbeni  tovxoi^  awi  \j%.Tnia.%e  snugly. 
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if  much  cuticle  has  been  removed,  cover  with  sterile  vaseline 
before  applying  the  sterile  gauze. 

The  aiti  of  a  splint  may  be  reriuired  to  prevent  deformity.  If 
no  fever  arises  the  dressing  need  not  be  changed  for  eight  or  ten 
days. 

It  may  not  be  practical  to  institute  the  thorough  disinfection  which 
anesthesia  alone  permits,  hut  one  can  at  least  cleanse  the  adjacent 
area  as  before  described.  Prick  the  blisters  and  irrigate  the  burnt 
area  with  normal  salt  solution,  hut  in  this  aise  sterilization  is  not  so 
much  a  certainty. 

Therefore,  you  must  employ  an  anttstpiic  dressing.  Whatever 
dressing  you  select  should  have  these  properties  at  least;  it  should  be 
anlixepiic,  analgesic,  and  kfratogmit..  A  number  of  substances 
possess  these  properties  m  various  degrees  and  are  otherwise  more 
or  less  unobjectionable. 

Picric  Aci4. — ^ITiis  is  employed  vn  solutions  of  i  or  2  per  cent.  A 
good  solution  is  made  by  dissolving  li^  drams  in  3  ounces  of 
alcohol  and  adding  some  of  this  solution  to  two  paru  of  water. 
After  cleansing  the  surface  apply  strips  of  sterile  gauze,  soaked  in 
the  solution,  cover  wilh  absorbent  cotton  and  bandage.  Change 
the  dressing  in  three  to  four  days,  soaking  it  loose  with  the  same 
solution.  Picric  aciti  stains  arc  removed  by  an  alkaline  sulphide 
followed  by  washing  with  soap  and  water  or  by  a  paste  of  manga- 
nese carbonate  and  water. 

Tnrpenlim.—Th\&  is  an  excellent  domestic  remedy,  antiseptic  and 
aiiiilgesic,  but  only  to  be  employeil  in  slight  burns  of  the  first  degree. 
Cover  the  area  with  absorbent  cotton  and  saturate  with  the  turpen- 
tine, and  bandage. 

^r«to/,— This,  too,  renders  e-icellent  ser\'ice.  Use  as  an  ointment 
mixed  with  sterile  vaseline  or  zinc  ointment  in  the  proportion  of  8  to 
le  grains  to  the  ounce  and  apply  spread  on  sterile  gauze. 

The  Oinlmcnt  of  Rnlus.—'Vhh,  perhaps  belter  than  any  other 
ointment,  meets  all  the  indications.  It  is  applied  in  a  thin  layer 
directly  to  the  surface  or  spread  on  sterile  gau;:e  and  the  dressing 
completed  with  cotton  and  Imndage.  Here  is  the  formula  of  the 
ointment  as  modilicd  by  ihe  author  and  prepared  by  the  Pit'»*.\s. 
Myeis  Co.,  and  which  should  be  tcad^  Iot  m-v^atA.  >»«.■. 
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H— Ifydrarg.  Chloi.  Corros., 
Acid  Carbol., 
Arittol, 
Acid  Boilc, 
Salol, 

ADtJpyrlne, 
Petrolatum, 
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Carron  CW,— This  is  an  old  and  useful  remedy,  but,  as  ordinarily 
used,  unqualifiedly  to  be  condemned.  It  favors  suppuration  because 
it  is  in  nowise  antiseptic  and  perhaps  may — indeed  often  does — carrj' 
infection.  If  the  oil  is  sterilized  and  then  applied  to  the  surface 
wltich  has  been  made  as  dean  as  possible,  it  is  an  effideat 
dressing. 

Granger,  of  Rochester,  Minn.,  uses  equal  parts  of  lanolin  and  einc 
ointment  spread  thickly  on  gauze,  covering  the  ointment  with  the 
waxed  paper  sold  by  instrument  dealers,  and  applying  the  dressing 
with  the  paper  next  to  the  burned  surface.  The  dressing  is  next 
covered  with  a  thin  layer  of  cotton.  He  claims  that  it  is  soothing 
and  easily  removed. 

The  frequency  with  which  any  dressing  must  be  changed  will 
depend  on  the  pain  or  infection.  If  the  secretions  are  excessive  and, 
by  drying  and  stiffening  the  dressing,  aggravate  the  pain,  the  dress- 
ings  must  be  frequently  changed. 

If  there  is  infection,  the  rbe  of  temperature  will  be  the  index.  The 
same  care  must  be  exercised  in  changing  the  dres^ngs  as  in  treating 
any  other  wound. 


BURNS  OF  THE  MOUTH 

Burns  of  the  mouth  and  air  passages  are  not  infrequent.  These 
may  he  the  result  of  taking  hot  substances  into  the  mouth  or  the 
inhalation  of  hot  gases  in  explosions.  Pain  and  difficulty  in  swallow- 
ing are  the  most  frequent  symptoms.  In  addition  there  may  be 
edema  of  the  glottis  or  finally  acute  broncfiitis  may  develop.  Cold 
water  and  bits  of  ice  give  the  most  relief.  The  edema  of  the  glottis 
may  require  tracheotomy.  The  various  forms  of  inflammation,  such 
ils  bronchitis  oi  pneumom^  xw&V'ca  U«&l«d  oa  <£,eneral  prindpks. 


SYMPTOMS   OP  ELECTRICAL  SHOCKS 
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H  Electrical  burns  arc  painful  out  of  all  proportion  to  the  size  of  the 
B  lesion  and  require  two  or  three  times  as  long  as  the  ordinary  burn  for 
■     repair. 

H  Segin  the  treatment  with  hypodermics  of  morphia  and  strychnia 
{1/30).  Cleanse  the  wound  by  the  ordinary  surgical  methods  and 
dress  with  sterile  g.iuze,  cotton,  and  bandage 

The  resuscitation  ef  persons  shocked  by  electricity  is  necessitated 
much  more  often  Ihan  formerly  by  reason  of  the  widespread  use  of 
the  dec tiic  current.     Spitzka  has  lately  outlined  llie  course  to  pursue 
in  the  treatment  of  such  crises.     He  remarks,  in  the  first  place,  that 
one  cannot  safely  predict  exactly  what  will  happen  in  any  case  of 
shock  by  electricity,  for  many  factors  modify  the  action  of  the  cur- 
rent: its  nature,  ten.iion,  intensity;  the  resistance  and  susceptibility 
of  the  individual;   the  duration,  location,  and  area  of  contact. 
Broadly  slated,  the  elTecl  is  the  more  severe,  the  greater  the  voltage, 
the  greater  the  amperage,  the  longer  the  period  of  contact,  the  greater 
the  area  of  contact,  and  Ihe  longer  the  path  of  the  current  through 
the  body. 
Death  by  electrical  contact  would  appear  to  be  due  to  heart  paraly- 
i  or  to  asphyxia,  or  a  combination  of  both.     In  certain  cases  there 
I  no  paralysis  of  the  heart,  but  only  respiratory  failure. 
The  symptoms  of  electrical  shock  in  cases  which  arc  not  immedi- 
ately fatal,  vary  greatly  in  form  and  degree. 

I.  Local  signs: 

(a)  Bums  and  superficial  necroses. 

(b)  Puncture  and  rupture  of  tissues. 

(c)  Hemorrhages. 

(d)  Fdema  and  erythemas. 

,  II.  Gemrat  ejecls: 

(a)  Loss  of  consciousness. 

(h)  Paralysis  and  spa.<uns  of  muscles. 

(c)  Disturbances  of  respiration  and  circulation. 

(d)_High  temperature. 


J 


BX'RNS,  SCALDS,  AND  FROSTBITE 

Later  there  may  develop  disturbances  of  the  bowels,  kiiliieys 
special  sense  organs,  llie  renlriil  uiiil  pcripherul  nrrvous  system. 

The  prognosis  is  good  onJy  in  cases  where  there  is  some  h«trl 
action  and  respiration  and  where  trealmenf  can  Ir-  promptly  applied. 

Trealmtnt.^M  the  stricken  man  is  not  out  of  the  circuit,  some  cau- 
tion must  be  exercised  in  accomplishing  his  relief.  The  rescuer 
»houl<l  have  on  rubber  gloves  or  have  his  hands  wrapped  in  thick 
dry.  woolen  malcrial,  to  avoril  shock  from  handling  the  victim.  He 
may  tie  freed  by  pulling  at  his  clothing  or  using  sticks  of  wood.  If 
it  is  necessary  lo  cul  a  wire.  Ihi-  nippers  must  have  insulated  handles 
and  the  eyes  should  be  protected  from  the  blinding  flash. 

Once  freed,  the  patient  should  be  laid  with  keiid  elevated  and  arti- 
jidal  respiration  at  once  begun.  This  is  more  effectively  done  by 
compressing  the  chest  with  Ihe  hands  applied  flat  against  the  sides 
of  the  lower  part  of  the  thora.v.  The  tongue  must  be  drawn  forward 
so  as  not  to  obslruct  Ihe  larynx.  Massage  over  the  heart  and 
faradism  help  to  stimulate  its  action.  Arterial  infusion  uf  adrenalin 
has  been  proven  by  Crile  and  Dolly  to  have  a  direct  cfiect. 

Other  methods  which  have  been  suggested  are  lumbar  puncture, 
vcne&cction,  and  the  high-tension  shock  of  short  duration  (Jour. 
Med.  Soc.  New  Jersey,  Jan.,  1909). 


FREEZING 

The  effecis  of  very  low  tcm|jcrature  on  the  tissues  are  practically 
tlie  same  as  those  of  heaU  The  ultimate  effect  is  death  of  the  tiiisueg 
or  gangrene. 

l"hc  treatment  of  patients  overcome  by  cold  must  be  circumspect 
The  main  point  is  to  go  slow  in  warming  the  parts.  The  patient 
should  never  be  brought  directly  from  outdoors  into  a  warm  room. 
Sonnenhurg  advises  that  a  cold  bath,  the  temperature  of  the  cold 
room,  be  used,  and  the  temperature  gradually  raised  until  in  two 
or  three  hours  it  reaches  80°  !■'.  Where  life  seems  extinct,  artificial 
re*]iiration  should  be  practised,  and  sometimes  the  circulation  may 
thus  be  rcesiablishcd.  Subsequently  hot  rectal  cncmala  of  whiskey 
or  codec  may  be  employed.    The  limbs  and  other  frozen  parts 

illd  be  coveted  w\t.h  nvovsX  coto^i«s»«5,  W  tlxi  first  furty-eight 
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'hours  and  then  dusted  with  Ijoracic  acid  and  encased  in  a  thin  layer 
of  wool. 

If  the  Irouhle  is  only  local— a  (rozen  ear  or  fool--l>egin  by  rubbing 
!  part  with  snow  or  ice  and  then  with  cold  water  and  finally  apply 
old  compresses,  gradually  raising  thfir  lemperalure  until  the  circu- 
lation is  restored.  Subsequently  cooling  lotions  may  be  employed 
to  allay  the  inllammalion. 

The  frostbite  of  the  feet  so  common  in  the  trench  fighting  of  the 
European  war,  resulting  often  in  gangrene  is  not  due  so  much  to 
the  told  as  to  interference  with  the  circulation,  the  result  of  wearing 
soggj-  socks  and  shoes  unchanged,  perhaps,  for  days. 


II 


PART  II 


CHAPTER  I 


TRACHEOTOMY,    LARYNGOTOMY,   ESOPHAGOTOMY 

Tracheotomy  is  oftrn  performed  in  general  practice  as  an  opi-ni- 
tion  of  the  greatest  urgency,  and  one  should  be  prepared  to  do  it 
anywhere,  at  any  time,  and,  if  necessary,  with  a  pcn-knifc.  Y«t  it  is 
not  so  simple  a  procedure  as  one  might  infer.  To  do  it  properly  and 
quickly,  requires  coolness,  knowledge,  and 
method.  It  is  the  measure  of  relief  indicated 
in  every  case  of  laryngeal  asphyxia,  whether 
due  to  spasm  of  the  larynx,  edema  following 
burns,  injuries,  or  disease  such  as  diphtheria 
or  cancer;  or  to  the  pr«cncc  of  foreign  bodies. 
In  the  case  of  diphtheria,  intubation  is  always 
preferable  to  tracheotomy,  but  the  necessary 
appliances  may  be  lacking.  The  essential 
equipment  fur  tracheotomy  is  a  sharp  pointed 
scalpel  and  a  tracheotomy  tube,  and  to  these 
as  mere  couvenienccs,  may  be  added  scissors, 
artery  and  dissecting  forceps,  tenacula,  mouth-gag,  and  tongue 
forceps. 

The  tracheotomy  tube  (Fig.  359)  should  be  of  simple  construction, 
isy  to  introduce,  and  as  large  as  the  diameter  of  the  trachea  will 
nit.    Treves  furnishes  the  following  table  relative  to  the  age  of 
:  patient  and  the  diameter  of  the  tube: 


tubB. 


A'iZ 

0IAMETEB  OP  THE  TUBE 

Under  tS  moaths, 

4  mm. 

IM  to  »  year*, 

S  mm. 

3  to  4  yeus. 

6  mm. 

4  to  8  yean. 

8  mm. 

B  to  It  ytaj%. 

10  mm. 

11  to  15  yean, 

It  tnm. 

Attultt. 
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TRACnEOTOMY,  LARYNGOTOMY,  ESOPnAGOTOMV 


Every  practitioner  should  have  tubes  of  various  sizes  in  his  "arse- 
nal;" Scnn  recommends  Trousseau's,  while  Lcjars  prefers  those  of 
Krishaber,  because  less  likely  to  become  occluded. 

Anesthesia  is  often  unnecessary,  owing  lo  the  condition  of  the  pa- 
tient Otherwise  a  few  whUIs  of  chloroform  should  suffice.  It  need 
scarcely  be  said  that  under  these  circumstances,  free  use  of  the 
anesthetic  will  only  hasten  the  fatality. 

The  preparation  of  the  field  can  be  hastily  but  sufficiently  done  by 
painting  with  iodine. 


K 


Pic  j<>o. — LoctUnB  the  ctiUQid  tartilagt.    IVm*.I 

The  little  patient's  arms  should  be  pinionefl  to  its  sides  willi  a  towel 
or  sheet,  it  should  be  placed  on  its  back  with  a  cushion  under  ita 
shoulders  to  drop  the  head  backward  and  bring  the  trachea  into 
bolder  relief. 

Opentiian.—SUinil  ill  the  right  side  of  the  patient;  locate  thchyoi<) 
bone,  the  thyroid  prominence,  the  cricoid  cartilage,  and  the  sterna] 
notch;  and  steady  the  trachea,  holding  the  cricoid  between  the  middle 
finger  and  the  thumb  of  the  left  hand,  while  the  index  finger  locates 
the  mi<ldle  line  (Fig,  360). 

It  is  along  the  middle  tine  that  one  mii^t  incise,  and  the  aim  i-S  lo 
divide  the  upper  tings  of  the  trachea  and  to  avoid  the  thyroid  isthmus 
(Fig.  361). 


^ 
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TRACBEOTOMY  4;q 

Make  Iht  inrixi(in  frnm  the  imK-t  fingtr  iliiwnwrarrl  exactly  iti  the 
middle  line  for  2  inches  (Fir.  36^).  Incise  rapidly  wilh  a  single 
aw«ep  of  ihf  knife.  The  lefl  index  finger  in  Uie  upper  angle  of  ihe 
wound  hooks  up  the  cricoid  and  still  locales  ihc  middle  line.  Pay 
DO  nttenlion  to  ihc  Mcv<ling,  and  without  hesitation  push  the  |>oint 
of  the  bistoury  through  the  upper  ring  and  cut  downward  through 
the  second  .ind  third  if  necessary.  The  atr  hissc;s  through  the 
opening.     It  ii>  a  moment  of  confusion,  but  one  must  iteep  cool. 

Insert  Ihf  lube.  Without  changing  its  position, 
the  left  index  finger  presses  ihe  tracheal  woimd 
open  and  the  right  hand  introduces  the  tube. 
It  is  held  horizonlally  at  fint,  until  the  point  is 
well  in  the  trachea,  and  then  b  carried  upward 
in  a  curve  until  it*  beak  corresponds  to  the 
lumen  of  the  trachea  (Fig.  363).  The  patient's 
gaftps  cs|)el  blood  ancl  perhaps  false  membrane, 
which  the  attendants  must  avoid  inlialiiig.  The 
tApc«  attached  to  the  tube  are  fastened  behind 
the  neck.  A])ply  artificial  respiration  if  the 
patient's  condition  is  not  satisfactory.  Lei  the 
air  pass  through  a  warm,  moist  compress  until 
the   temperature  of  the  room  can  be  regulated,  "pnsent  the  ihjm'd 

As  Veau  points  out,  the  operation  may  fail  for 
Bcvcral  reasons,  all  within  the  control  of  the  operator.  The  most 
fi%C|ucnt  cause  of  failure  is  faulty  introduction  of  the  tube;  it  docs 
not  enter  the  tracheal  canal,  but  is  pushed  down  between  the 
mucous  membrane  and  the  tracheal  wall.  'ITiesc  structures  arc 
loosely  connccle<l.  The  error  is  to  be  recognizeil  by  the  absence 
of  the  characteristic  sound  of  escaping  air. 

The  orifice  is  to  be  inspected,  and,  if  too  small,  enlarge<I,  before 
tiytng  the  second  time  to  introduce  the  tube. 

Again,  too  much  force  in  making  the  incision  may  result  in  wound- 
ing the  posterior  wall  of  the  trachea.  Excited  operators  have  split 
the  trachea  its  entire  length,  or  wounded  the  vessels  of  the  neck. 
There  need  be  but  little  hemorrhage  in  the  operation,  if  one  but  keeps 
in  the  middle  line;  and,  as  Senn  says,  that  is  the  secret  of  ^ucentt.  n.'n 
performing  the  operation  quicMv  ^^  w>^.<^^  - 


Pic  jai. — Tr«ph»- 

ulumy.      DoUaI  linci 
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Pia  J6».— TlwheotomT.   Ineision.    (Vmk.) 
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TRACnSOTOMV  POR  POREION  BODIES 
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■  The  operation  may  be  varied  somewhat,  depending,  of  course, 
upon  llie  cunditions.  The  cricoid  may  be  divided  if  necessary.  In 
other  cases,  before  cutting  downward  it  may  be  necessary  to  draw 
downward  the  isthmus  of  the  thyroid  gland  before  enlarging  the 

I  opening. 
In  any  case  where  time  does  not  press,  as  when  the  tracheotomy  is 
done  preliminary  to  some  other  operation,  the  various  steps  may  be 
tarried  out  with  more  detail,  the  incision  made  by  layers,  vesaeU 
clamped,  and  tlic  rings  exjwscd,  steadied  with  hoods  and  incised. 
The  tracheotomy  may  be  done  below  the  lathnius  of  the  thyroid, 
but  ihe  higher  operation  is  much  the  easier  anatomically,  although 
the  principle  is  the  same. 
Tracheotomy  for  foreign  bodUs  differs  in  some  r^pects  from   the 
ordinarj-  technic.     Westmoreland,  of  Atlanta,  who  has  had  a  large 
expcriente  with  this  class  of  cases  has  recently  emphasized  some  of 
thee  points  (Amer.  Jour,  of  Surg.,  Nov.,  1909). 

Thf  incision  should  vary  in  length  depending  upon  the  size  and 
character  of  the  foreign  body.  If  tlie  opening  is  sulliciently  large 
the  foreign  body  is  easily  expelled  by  the  respiratory  effort;  usually 
the  opening  is  made  too  small  and  the  trachea  is  injured  by  the  forci- 
ble extraction  of  the  body.  In  the  young  the  thyroid  isthmus  is 
usually  in  tlie  way  and  should  be  divided  between  forceps  and  ligatcd. 
£ven  the  thymus  gland  may  intrude  and  is  to  be  depressed  with  a 
»w  retractor.  .\  tenaculum  should  not  be  employed  lest  it 
excite  a  troublesome  bleeding. 

Tic  incision  in  the  trachea  itself  begins  at  the  first  ring.  If 

asphyxia  should  occur  in  the  course  of  the  operation,  the  result  of 

[  fixation  of  the  object  in  the  glottis,  the  operation  should  be  rapidly 

aished,  a  tube  or  catheter  passed  into  the  trachea  and  tlie  lung  in- 

ited  by  blowing  through  the  lube — -a  great  help  in  artilici;il  respira- 

'  tion  which  soon  resuscitates  the  asphyxiated  child, 

Trackfotomy  lubes  are  nol  to  br  used.    Once  the  trachea  is  opened 
fthc  body  may  be  coughed  out  which  a  tube  would  prevent.    The 
wound  may  be  held  open  if  necessary  by  silk  llirciids  passed  through 
its  odgrs. 

If  the  foreign  body  is  cxpelltd  the  trachea  is  to  bcs\it\vt*A.f*.*sw«.., 
employing  a  malLress  suture  oi  sVVW  -w^idx  \&  tvoV  \.o  ii«.«>  ^■vw^^'*^*- 
J' 
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miicous  nu-mbraiK'.     Wlicllu-r  (he  Irachwil  wounil  is  miulc  air-ti; 
or  not  is  lo  be  tested  by  filling  the  wound  with  normal  salt  solulion 
and  obstructing  the  nose  and  mouth  which  will  force  some  bubbles 
through  if  not  tight.     The  fascia,  muscles  and  istJimus,  and  finally 
the  skin  are  repaired.     The  dressing  is  held  in  place  by  adhi 
strips. 

//  inJlammaJion  exisls,  even  though  the  body  is  expelled,  do  tio 
suturing;  cover  the  wound  lo«>sely  with  bichloride  gauxe  to  keep  out 
cold  air  and  to  absorb  the  discharges.  Change  the  dressing  (re- 
quently. 

//  Ifie  foreign  body  w  not  expelled  the  protective  dressing  is  to  be! 
applied  which  will  not  prevent  the  escape  of  the  object  if  it  should 
be  coughed  up  later,  and  under  this  treatment  the  inflammation  will 
probably  rapidly  subside. 

A/ter-lrealiiKnl.— The  success  of  tracheotomy  rests  largely  on  the 
care  with  which  the  after-treatment  is  conducted.  There  is  no 
operation,  perhaps.  In  which  care  and  skill  are  better  rewarded  and 
negligence  and  ignorance  more  severly  punished.  If  the  temperature 
of  the  room  cannot  be  kept  at  close  to  65",  the  lube  should  be  kept 
covcrctl  with  a  warm,  moist  compress.  The  wound  must  be  kept 
dean.  For  the  tirst  few  days,  the  inner  tube  must  be  removed  and 
cleansed  several  times  daily.  This  should  be  done  rapidly,  and  the 
tube  disinfected  and  oiled  before  being  reintroduced. 

Morse  (Post-operative  Treatment,  page  174)  says,  unless  the^B 
cause  of  obstruction  is  a  permanent  one,  it  is  often  advisable  to 
remove  the  tube  after  twenty-four  to  forty-eight  hours;  but  the 
patient  should  be  allowed  to  try  breathing  through  the  mouth  before 
removing  the  tube,  testing  his  capaciiy  by  stopping  Uie  cannula. 
In  any  event,  he  should  be  gradually  accustomed  to  breathing 
through  the  moulh  by  plugging  the  canuta. 

Morse  advised  that  soup,  milk,  or  broth  should  be  given  at  first, 
if  necessary  through  a  nasal  or  esophageal  tube,  although  ihis  is  not 
often  required.  Difficulty  in  swallowing  is  likely  to  occur  on  the 
third  or  fourth  day,  but  encouragement  will  enable  the  patient  to 
overcome  this.     Nutrient  enemas  arc  rarely  necessary. 

Link,  of  Indianapolis,  relates  an  experience  (Medical  Record, 
Afarch  2,  1907)  which  i\\yiS.Vxa,Us  aX  oxw:tt  vl\c  value  of  the  operation, 
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the  improvisation  of  inHlrumenti)  to  meet  an  emergency,  and  one  of 
the  rariT  forms  of  suffocating  i-dt-ma. 

At  midnight  he  was  called  to  see  a  patient  said  to  be  choking  to 
death  and  whom  he  supposed  had  an  attack  of  asthma.  He  found 
the  patient,  a  man  weiffhing  150  pounds,  cyanosed  and  laboring 
for  breath.  One  hour  previously,  it  seems,  his  throat  had  been 
lanced  lor  the  eleventh  time  in  the  course  of  ft  ten  days'  attack  of 
tonsillitis. 

A  hurried  examination  found  the  pharynx  too  tightly  swollen  to 
pass  a  finger.  How  much  laryngeal  edema  there  might  be  could 
only  be  guessed.  Thinking  to  intubate  past  the  swollen  pharynx, 
Link  u.ted  the  only  thins  available,  the  vaginal  tip  from  a  hard- 
rubber  syringe,  bent  at  neiirly  a  right  angle.  The  attempt  failed. 
While  preparing  for  a  local  ancsthewa  to  do  a  tracheotomy,  the 
patient's  neck  was  surrounded  with  iced  cloths,  but  this  seemed 
to  aggravate  the  asphyxia;  the  patient  became  unconsciou!^  and 
ceased  to  breathe. 

The  anesthesia  was  no  longer  necessary.  All  had  fled  but  one 
woman,  and  while  the  held  the  patient's  head,  the  doctor  did  a  low 
tracheotomy. 

He  says,  kneeling  in  front  of  the  patient,  who  was  in  a  sitting  pos- 
ture, he  incised  the  skin  and  deep  fascia  in  the  median  line  2  inches 
above  the  sternal  notch,  working  with  hi.t  finger  down  to  the  bron- 
chial rings.  With  the  finger  as  a  guide,  the  knife  was  introduced,  the 
trachea  stabbed  and  cut  slightly  upward.  A  closed  hcmostat  was 
[hen  introduced  and  opened.  Vcrj*  bttlc  blood  was  lost.  A  female 
silver  catheter  from  hi.*  pocket  case  was  introduced  and  held  in  place 
by  ihe  assistant,  while  the  doctor  pcrformi-*!  arlilicial  respiration. 

The  patient  soon  began  to  breathe,  but  his  convulsive  movements 
threatened  the  loss  of  the  small  tube  in  the  throat.  The  hard-rubber 
vaginal  sjiingc  tip  was  brought  into  use  again,  whittled  and  inserted. 

iTbe  elbow  shape  fitte<l  perfectly.     In  half  an  hour  the  patient  asked 
to  be  put  to  bed,  and  breathing  entirely  through  the  tube,  slept  the 
first  sleep  for  several  nights. 
The  edema  declined  as  fast  as  it  had  arisen,  and,  within  a  few 
hours,  the  patient  could  breathe  through  the  mouth  whejx  V-Vs-Vsi*. 
vas  closed,  and  recovery  was  uncvcnVluV. 
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LARVNGOTOMY 

As  an  emergency  operation,  this  is  most  frequently  done  in  an  adult 
for  cancer,  but  one  need  not  wait  until  the  patient  is  asphyxiated  for 
there  is  nothing  gained  thereby.  Therefore  one  may  operate  dcUbeiw 
ately,  for  there  is  not  the  extreme  urgency  as  wilh  Ihe  infant. 

Local  anesthesia  may  be  sufficient.  Define  as  before  the  inferior 
border  of  the  lliyroiti  cartilage  and  the  upper  border  of  the  cricoid, 
between  which  is  Ihc  crico- thyroid  membrane  which  is  to  be  incised 
(Fig.  364).  In  the  middle  line  over  the  spao^ 
make  a  vertical  incision  an  inch  long.  Catch 
the  bleeding  points  and  retract  the  lips  of  the 
wound.  Carefully  incise  the  fasda  until  these 
cartilages  are  exposed.  Now  incise  the  crico- 
thyroid membrane  tranxversely  and  open  into 
the  larynx  {Fig.  365). 

Introduce  the  lube  iis  in  tracheotomy.  Re- 
move and  cleanse  tJic  inner  tube  on  the  first  two 
days  and  the  large  tube  on  the  third  day. 

Of  course,  if  the  operation  is  for  cancer,  it  is 
merely  palliative  and  the  patient  will  continue 
slowly  to  die.  If  the  operation  is  for  edema  of 
the  larynx,  the  cause  must  be  treated  and  the 
proper  time  finally  to  withdraw  the  tube  deter- 
mined by  the  conditions.  If  the  operation  is  for  a  foreign  body,  the 
wound  msy  be  sutured  at  once. 


Flft  364.— Lnyn- 
^lomy.  Iitcikiun  ol 
crico-thytnid  mem- 
branr.    (V<aii.) 


ESOPHAGOTOMY  (Cervical  Region) 

This  is  an  operation  only  exceptionally  of  value  fort  he  esopha- 
goscope  will  usually  enable  the  foreign  body  to  be  removed  without 
operation  even  after  the  ordinary  maneuvers  have  failed  (sec  Foreign 
Bodies).  Nevertheless  in  the  case  of  irregular  bodies  fixed  in  the 
lower  cervical  region  it  is  preferable  to  open  the  esophagus  rather 
than  lacerate  the  mucosa  in  dragging  the  object  out.  A  sluagraph 
will  hdp  to  locate  the  body  definitely  preliminary  to  operation. 
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Petition. — Place  the  patient  on  his  back  with  shoulders  elevated 
the  neck  resting  on  a  sand-bag  with  head  turned  to  the  right. 

Incision. — Begin  opposite  the  upper  border  of  the  thyroid  cartilage 
and  continue  downward  along  the^anterior  border  of  the  left  stemo- 
mastoid  for  3  or  4  inches,  incising  the  skin,  superficial  fascia,  and  plat- 
ysma.  Ligate  the  veins  and  draw  the  sterno-mastoid  forward  and 
the  depressors  of  the  hyoid  downward  (Fig.  366).  The  woutkI  is  thus 
enlarged  and  at  the  bottom  is  the  layer  of  cervical  fascia  connecting 
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Pro.  365' — LftrrnBotomy.    InciaioQ  of  Ibc  crlco-tbyrol4  raembrmnc.    tVtau^ 
It  ti  b«ltcr  to  cut  tatiJiviEnnly  in  unlfr  tu  itviAd  the  chct»tb7n>iil  nrtcry. 
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the  thyroid  gland  and  the  sheath  of  the  large  vessels.  Indsc  it  and 
again  enlarge  the  wound  by  drawing  forward  the  thyroid  gland, 
liachca,  and  larynx,  aud  backward,  the  great  vessels  in  thdr  sheaths. 

At  this  stage,  in  the  bottom  of  the  wound  are  the  inferior  thyroid, 
which  must  be  ligatcd,  and  the  recurrent  laryngeal  nerve,  which 
should  be  drawn  forward. 

The  esophagus  now  appears  as  a  red  tube.  To  steady  the  esoph- 
agus and  define  its  walls,  an  esophageal  bougie  may  be  inserted. 
The  wall  o(  the  esophagus  is  laiscd  wixV  mQus>e-\>sRfe  \sa«^?i. '^■«l>- 
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367)  and  incised  along  its  lateral  wall.  A  suture  is  passed  through 
each  lip  of  the  incision,  that  they  may  be  readily  retracted  while  the 
fordgn  body  is  located  and  removed,  not  always  the  easiest  part 
o(  Uic  task. 

The  wound  of  the  esophagus  is  repaire<l  with  sutures  of  catgut 
and  the  rciit  of  the  wound  lightly  packed  with  gauze  until  itll  danger 
of  infection  is  passed. 
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Sltmt-tlmr' 
.m.-tifoiiT 

■  SI'rim-miHt. 


PlC  JM. — BMpbuotam)';  sipwinc    Ihe    mlrn-hyoid    group    of    muictM.     Ujniwmaml.) 


As  Bryant  says,  ordinarily  the  operation  of  cervical  csophagotomy 
is  not  a  perplexing  procedure,  but  when  the  neck  is  short  and  fat, 
the  vesseb  and  thyroid  gland  enlarged,  the  detection  and  removal 
o(  the  fordgn  body  difficult,  or  the  patient  exhausted,  the  operation 
oftcii  laxes  Ihe  patience  and  fortitude  of  the  surgeon, 

AJler-ire^ment. — The  yialient  must  be  kept  in  bed  with  shoulder* 
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NoiirisJ>menl  should  be  given  at  first  by  enemata,  and  later, 
iary,  by  the  csophage^il  tube. 

reports  a  case  iltu^itrating  the  subject,     A  child  swTtltowcd 

ive-ccnl  picccand  iht-n-aftfr  could  take  only  liquid  foods.     "X- 
ray"  examination  showed  the  coin   lodged  at 
the  level  of  the  suprasternal  notch  or  just 
above. 

Removal  was  attempted  with  £orccps  but 
without  success,  allhough  the  coin  could  be 
felt.  An  esophagolomy  was  done.  The  opera- 
lion  was  tomplcteil  in  fourteen  minutes.  No 
vessels  require  ligation,  'i'he  esophagus  was 
not  sutured  and  the  superficiiil  wound  was 
closed  with  drainage.  There  was  no  leakage 
and  the  child  made  an  uneventful  recovery. 
Nassau  does  not  regard  csophagotomy  as  a 
serious  operation,  but  believes  it  should  not 
be  considered  until  efforts  al  exCraclion  have  failed. 


Fic  j« . — EiophMol- 
oroy.        Fin»l     inciuon. 
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URGENT  THORACOTOMY.    REPAIR  OF  INJURY  TO  THE 

LUNGS.    REPAffi  OF  INJURY  TO  THE  PERICARDIUM; 

OF  INJURY  TO  THE  HEART.    PUNCTURE  OF 

THE  PERICARDIUM 

As  has  been  inrlicateH  elsewhirre  (see  Injuries  of  the  Thorax), 
urgent  intervention  for  injuries  of  the  thorax  is  a  form  of  operative 
procedure  at  ihis  present  time  with  but  a  limited  field.  Whatever 
may  be  the  apparent  gravity  of  the  case,  it  is  far  from  being  the  rule 
to  operate,  lor  such  operations  require  trained  assistants,  a  special 
equipment,  and  a  superior  surgical  skill.  Of  nece&sily,  then,  ia 
general  practice,  the  treatment  must,  generally  speaking,  be  con- 
servative: that  is  to  say,  cleansing  ol  the  external  wound  with  en- 
largement and  trimming  up  if  necessary,  reunion  and  aseptic  oc- 
clusion, firm  bandaging  of  the  thorax,  and  an  absolute  quiet  in  bed. 
These  measures  along  with  stimulation  with  caffcin  and  camphor- 
ated oil  and  normal  salt  solution,  represent  the  elements  of  treat- 
ment which  are  within  the  scope  of  aU. 

But  there  are  cases  so  manifestly  fatal  without  operation  that,  as 
Lejars  says,  one  cannot  evade  the  question,  "operate  or  let  die?" 

Grave  rupture  of  the  tiing  indicated  by  an  immediate  flooding  of 
tJie  pleural  cavity,  followed  by  urgent  symptoms  of  asphyxia  and 
syncope,  is  the  signal  for  immaHate  operation.  Again,  repeated 
attacks  of  secondary  k^marrhage  call  for  operation. 


UKGEKT  TlIOKACOrOUV 

The  tcchuic  of  this  operation  can  be  exactly  defined  only  in  a  gen- 
eral way  and  will  need  to  be  modified  to  suit  the  individual  case. 

Lejars  insists  that  the  opening  must  be  large,  that  anything  less 
will  be  a  disappointment  and  the  operation  might  as  welt  not  be 
undertaken. 
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The  operation  may  proceed  in  one  or  two  ways:  (1)  by  a  permanent 
resection  of  the  ril>a  ueccsaary  to  be  removed,  or  (a)  by  temporary 
resection  with  the  formation  of  a  thoracic  flap. 

(i)  Make  a  I/^sAfi^ti/tni^/on  forming  a  Hap  with  its  base  posterior, 
and  of  which  the  two  arms  run  parallel  with  the  ribs  and  are  wide 
enough  apart  to  include  at  least  three  ribs. 

The  incision  reaches  to  the  ribs.  Rapidly  dissect  up  this  musculo- 
cutaneous flap,  exposing  the  ribs  and  intercostal  muscles.  With 
the  flap  held  out  of  the  way,  bcgin'tlie  resection  oj  the  ribs  by  indsing 
the  periosteum  of  the  lowest  rib  along  its  middle  line,  the  full  length 
of  the  exposed  part.  Denude  the  rib  with  the  ruginc.  Take  special 
care  in  the  dcnu<la[ion  along  the  lower  border  that  the  artery  and 
ncr^'c  removed  with  the  periosteum  are  not  wounded.  Divide  the 
inner  and  the  outer  end  of  the  denuded  segment.  (See  Operation 
for  Empyema.)     Rc,*ect  the  other  ribs  exposed  in  the  same  manner. 

Raise  Ike  musculo-pUural  flap.  Begin  by  dividing  the  upper  bor- 
der; then  the  lower  border;  and  finally  the  anterior  border,  catching 
each  intercostal  artery  as  cut.  When  this  flap  is  lifted  the  lung 
b  exposed. 

This  procedure  has  the  advantage  that  it  can  be  rapidly  carried 
out;  the  disadvantage,  that  it  permanently  sacrifices  a  part  of  the 
bony  wall  of  the  chest,  but  tliat  i.i  a  small  matter  in  the  face  of  such 
emergencies. 

(a)  A  thoracic  flap  may  be  formed.  Make  the  same  "U"-shapcd 
incision  and  e-tposc  the  ribs  as  in  the  preceding  operation.  Each 
costal  segment  is  then  denuded  of  periosteum  at  either  end  suffi- 
denlly  for  the  passage  of  the  bone-cutting  forceps.  In  this  manner 
each  rib  is.  divided  at  each  end. 

Next  carefully  divide  the  intercostal  muscle  parallel  with,  and 
above,  the  first  segment,  and  lift  the  anterior  end  of  this  rib,  and 
begin  the  ieparation  oj  tfif  pleura. 

Work  along  the  front  at  first,  dividing  the  intercostal  muscles  and 
arteries  and  ligating  as  ncccssarj'.  The  liberation  of  the  flap  along 
the  lower  border  next  follows  and,  a$  tlie  muaculo-osscous  flap  is 
more  elevated,  the  separation  of  the  pleura  is  more  and  more 
facilitated. 

Finally  the  flap  is  freed  and  turned  batt  aad^  via.  ■'jJ*»»».N».'S*;^ 


.J 


URGENT  TUORACOTOHV 

bared.  The  pleura  is  next  divided  and  the  wounded  lung  is  now 
freely  exjioscd. 

Wipe  oiil  the  dots  and  search  fur  ihe  bleeding  surface.  If  neces- 
sary a  hand  may  be  slipped  undtr  the  base  of  the  lung  pulling  it 
forward  for  inspection. 

Repair  the  lung.  The  ideal  method  is  by  suture,  employing  a 
No.  I  or  2  silk  ihread  and  ]>assing  it  through  the  parenchyma  with 
a  round  curved  needle.  If  this  is  not  possibtc  tamponade  is  the  next 
resort,  If  a  border  is  lacerated  and  projecting  ii  may  be  ligatcd 
en  masse  and  re.iected. 

Whether  or  not  <lrainage  is  employed  depends  upon  the  amount 
of^oozing  and  Ihe  probabilities  of  infection.  If  infection  subse- 
quently develops,  the  infected  area  is  to  be  opened  and  drained  as 
any  other  empyema. 

RJiPAIR  OI-  INJURIES  TO  PERICARDIUM  AND  HEART 

The  general  practitioner  does  not  sec  many  injurie.<i  to  the  heart. 
Gunshot  wounds  are,  of  course,  usually  immediately  fatal;  so  that 
the  form  of  cardiac  injury  most  likely  to  present  itself  for  treatment  i.s 
a  stab  wound.  Occasionally  the  heart  is  lacerated  by  a  broken  rib. 
The  sudden  death  from  cardiac  wounds  may  occur  in  several  ways. 
It  may  occur  from  syncope  arising  from  the  pressure  of  the  blood 
witliin  Ihe  pericardium;  or  the  heart  may  be  unable  to  contract  be- 
cause of  its  divided  1il>ers  and  cerebral  anemia  follows;  or  shock  or 
jiulmonary  edema  may  lie  the  immediate  cause  of  death. 

Even  if  death  docs  not  immediately  occur,  hemorrhage  and  in- 
fection may  later  provoke  a  fatal  issue  (see  Injuries  to  the  Thorax, 
page  I  lo). 

The  treatment  of  traumatisms  of  the  heart  and  jiericardium  has 
three  ends  in  view;  to  combat  shock.'to  control  hemorrhage,  and  to 
prevent  infection. 

Keep  the  patient  absolutely  quiet,  lower  the  head,  apply  artificial 
heat,  give  morphine  in  small  doses  {J^  gr.)  hypodermically;  and, 
if  lliere  is  an  open  wound  in  the  chest,  disinfect  and  dress  asepti- 
cally,  but  do  not  operate  merely  to  disinfect. 
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If  the  heart  is  injured  sufBcieiilly  to  bleed,  operate.  The  sole 
indicatioo,  Oieai,  for  o[>eralivc  Ucatmcnt  is  fianorrliage. 

The  pHtienl  will  probably  c|ic  even  if  operaled  upon,  but  he  will 
most  certainly  die  without  the  operation;  so  that  it  is  our  duty  lo 
give  him  the  additional  chance  which  inlervenlion  offers. 
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PiO.  j&S.-^FQrniLiii;  ihu  ccr^tx]  fUp.  TtiA  chmc  rib«  in  tbv  flap  trc  divided  bear  the  jitrftiuin* 
mnd  the  upiict  «n-l  lo««  iLbi  divuled  >I  the  outer  limit  o(  (he  flap.  Tb«  middle  fib  W 
b«  IrftcIURj  by  niiing  the  8111. 

If  the  wound  seems  likely  to  have  reached  the  heart;  if  there  is 
bleeding;  if  there  is  piiin  and  precor<Iial  oppression;  if  there  are  fre- 
quent attacks  of  syncope;  if  there  arc  signs  of  increase  of  8uid3 
about  the  heart;  then  one  is  justified  in  believing  that  the  heart 
has  been  wounded  sufficienUy  to  produce  hemorrhage  and  must 
prepare  immediately  for  the  optaHvow.    'Wvt^t  ■kiv&\. \*i.  ws 
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Nevertheless  in  the  baste  nothing  in  the  matter  of  asepsis  must  be 
omitted. 

The  field  may  be  hurriedly  and  yet  sufficiently  prepared  by  scrub- 
bing with  alcohol  followed  by  iodine.  There  is  little  use  to  stop 
the  bleeding  if  the  patient  is  to  die  later  from  sepsis  and  that  be  is 
certain  to  do  if  a  faulty  technic  is  followed. 
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Pid.  3^0, — CusUl  Stfi  reSectcit.     Fluui,.   i.;r..^[<.^.    Eili^ei  ul  |ji:''<--t>l'al  wound  b«ld 
in  lorcc[H  lad  he^rl  vound  rxpoud- 

CewTot  Anestfieiia. — Ether  should  be  employed  if  the  patient's 
condition  will  permit. 

The  operation  proposes   to  make  a  thoracic  flap,  to  open  the 
pericardium   and    expose   tlie   heart,   and    to   repair   the   injury. 
There  is  no  operation  that  requires  more  decision,  courage,  and  ■ 
self-control. 

Incision. — Begin  in  the  third  intercostal  space  just  in  front  of  thfl 
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anterior  axillary  border  and  cut  inward  to  the  l>order  of  the  stenium 
abruptly  curving  there  and  following  ihc  sternal  border  downward 
to  the  sixth  space;  again  abruptly  cur\-ing  and  following  that  space 
outward  (Fig.  368).  These  incisions  expose  the  ribs  and  Intercosta] 
muscles. 


FlC  J7Q- — Eluit  BupiiortcJ  lu  pRlm  at  haoil  pncatntoiy  Co  taturlcg,    lAJItr  Ltjwl.) 


Formation  of  the  Flap. — ^Divide  the  fourth,  fifth,  and  sixth  carti- 
lages near  the  sternum  and  also  the  intercostal  muscles,  along  the 
line  of  the  original  inciiion. 

At  the  lower  outer  angle  of  the  incision,  expose  the  sixth  rib  by 
pulling  the  lUisues  upward.     Incise  the  ped<Ht«,um  (sst::^  ^f&  «.tf.<»^^ 
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surface  and  with  the  nijjinc  free  the  rib  of  periosteum  and  dividcit. 
Al  the  upper  uuter  angle  expose  llie  fourth  rib,  free  it  of  periosteum, 
and  with  the  coslotome  or  a  bone-cutting  forceps,  divide  it  in  the 
same  way.  The  Qnp  is  now  aliachdl  only  by  the  fifth  rib  which  ts 
to  be  fractured.  Raise  the  sternal  eud  of  the  flap  with  the  left  bond 
and  press  on  the  fifth  rib  with  the  right  hand  and  with  a  little  force 
the  rib  is  broken  in  the  line  of  section  of  the  other  two  ribs. 

The  flap  is  now  gradually  raised  as  its  adhesions  to  the  subjacent 
stmctures  are  freed,  and  the  pleura  is  exposed. 

If  there  is  a  wound  in  the  pleura,  enlarging  il,  the  pericardium  may 
be  reached;  otherwise  proceed  to  the  liberation  and  relraction  of  Ihe 
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pleura.  With  a  groove<l  director,  liberate  ihe'fibrous  attachments 
of  the  triangularis  stcrni  to  the  posterior  surface  of  the  sternum, 
which  at  the  same  lime  liberates  the  pleura.  With  the  fingers,  draw 
outward  the  free  border  of  the  pleura  with  its  covering,  the  triangu- 
laris stcrni  (Fig.  369).  In  this  manner  is  the  pericardium  csposcd, 
Tlie  assistant  holds  the  pleura  with  a  retractor. 

Incision  of  ihe  Peri{ardium.~Ei\liiTgc  the  wound  in  the  pericardium 
an<l  in  that  manner  expose  the  heart,  Retrail  the  edges  of  the  peri- 
cardial wounds  with  forceps.  Locate  the  wound  in  the  heart.  Slip 
the  left  hand  under  the  apex  and  pass  the  first  suture,  and  the  heart 
may  be  thereafter  steadied  by  traction  on  the  threads  of  the  first  suture 
(Fig-  S7o). 
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^utiiTtt  Ihe  wound  in  the  hrarl.  Ufc  eitlicr  interrupt  w1  orcnnliTUious 
GUlure  of  catgut.  There  is  no  particular  advantage  in  passing  the 
suture  in  dia.slole.  Pass  them  deeply,  but  not  to  the  endocarrlium 
(Fig5.  371,  iT2). 

Now  wipe  out  the  pcrie^rdial  cavity  with  sterile  compresses  and 
repair  the  ptrkanlium  by  continuous  catgut  suture.  Next,  wipe  out 
the  adjacent  portion  of  (he  pleural  cavity,  repair  any  part  of  the  lung 
that  may  be  injured  and  rrftiiir  thf  plrura  without  drainage.  FinaJly, 
replace  the  thoracic  flaps,  and  suture.  It  is  generally  wise  to  excise 
the  li.ssues  along  the  traik  of  the  wound. 

Ao  drainage  is  to  be  L-mployed  except  under  these  circumstances: 
if  the  case  was  operated  on  late  and  there  is  great  probability  of 
infection,  it  is  better  to  leave  drainage  in  the  pleural  wound,  pro- 
jecting (rum  the  thorax  at  the  lower  angle  of  the  skin  wound;  if  there 
is  much  oozing,  it  is  better  to  leave  a  wick  of  gauze  in  the  pleural 
wound. 

A  case  of  successful  suture  by  Gibbon,  of  Jefferson  Medical 
College,  illustrates  the  subject  (Jour.  American  Medical  Assn.,  Feb. 
10,  1906).  Patient,  aged  thtrly-eighl,  healthy  tolured  man.  Stab 
wound  of  clicst,  a  few  moments  after  which  he  fell  unconscious.  An 
hour  later  at  the  hospital  his  condition  wjis  very  grave:  unconscious, 
eyana'^ed,  pupils  dilated,  skin  cold  and  moist,  respiration  rapid  and 
shallow.  No  pulse  in  the  peripheral  vessels  and  the  hcarl  sounds 
were  distant,  rapid,  and  irregular. 

Vigorous  stimulation  was  employed  with  morphine  and  atropine 
and  his  condition  slightly  improved.  Operation  about  one  and  one- 
half  hours  after  the  injury.     Only  a  small  quantity  of  ether  required. 

The  fourth  costal  cartilage  was  found  and  dividefl  and  the  entire 
cartilage  and  a  part  of  the  rib  was  removed.  The  pericardium 
was  explored  ami  a  wound  located  which  would  only  admit  tip  of  in- 
dex finger.  This  pericardial  wound  was  enlarged  and  the  sac  em|>- 
ticd  of  clots  and  liquid  blood.  It  began  rapidly  to  Till  again.  Two 
fingers  passed  under  the  heart  lifted  it  up  into  the  pericardial  open- 
ing and  with  rapid  sponging,  the  wound  was  located.  It  was 
situated  in  the  right  ventricle  near  the  a uriculo- ventricular  groove. 
It  bled  freely,  controlled  by  pressure;  was  about  %  inch  in  len: 
The  wimn<l  in  the  endocardium  was  a\^QMX  otvt-VsXV  »s.V«*v 
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A  (rnctlon  auture  of  chromidzed  catgut  was  passed  through  both 
oil||n  ititil  by  Uutt  meam  tho  heart  was  held  in  position,  while  four 
ulh«r  allium  wofo  p)i»sctl  nnd  no  cHort  was  mudc  to  avoid  the  en- 
ilWKxIUiiti.  A  unmtl  gauze  <)rninagc  was  a[>|>lied  to  t]ie  Itiie  of 
•Ututn  mid  hiituitUt  out  through  the  pericardial  wound  which  was 
mt|  NUluinl. 

Uurliif  iIm  kuluequent  twelve  hours  there  was  enough  oozing 
to  rniulrv  a  ch*nge  of  drcsiung.  Ilis  general  condition  was  fairly 
HimmI,  Thr  KH'ond  day  hi*  loiuliiion  was  alarming;  respirations  6>. 
'I'lir  g«u«p  w«»  lound  to  ho  iulcrfi-riii};  wiiii  drainage  and  removed. 
'11t«  nwtilratlunii  (fll  \a  58  in  a  short  time. 

XjirB«  i|Uft»tllie»  of  salt  solulion  were  given  by  rectum.  Liquid 
IimhI  wi  Mt^iiid  day.  The  dressings  were  changed  every  other  day. 
Kin  itay*  aflvr  the  operation  the  skin  wound  was  sutured  almost  com- 
iilcti'ly,  Ihf  wnund  in  the  pericardium  being  practically  healed. 
lit  «U  wi'eh»  he  iftunicd  to  wort:  completely  recovered,  with  heart's 
Ki'ttoik  r«||ulAr  and  normal. 

I  liblHtn  doe*  ««t  advise  an  osleo-plastic  flap  unless  a  pleural  wound 
la  dcii"'n»li">l«'.  believing  tt  best  to  excise  as  much  of  the  sternum 
Of  wrilUgA  or  rib  as  may  be  necessary  to  give  free  access.  He  em- 
phulww  the  ^Tilue  of  the  traction  suture,  and  advises  the  repair  of 
iba  pericardial  wound  without  drainage,  but  would  always  drain  tlie 
BKlCTital  wound. 

Traver^  (Lancet,  Sept.,  igotj)  operated  upon  a  case  in  which  the 
pationt  was  impaled  upon  a  spike  fence.  The  right  ventricle  was 
lorn,  the  spike  penetrating  the  sternum  to  reach  it.  The  wound 
lit  the  heart  was  closed  by  twenty  sutures.  The  patient  did  very  well 
up  lu  the  eleventh  day,  when  he  died  from  heart  failure,  due  to  the 
pressure  of  3  slowly  forming  clot. 

Travels  notes  that  the  suturing  seemed  to  stimulate  the  flagging 

Iwart 

Stewart,  among  the  first  in  the  United  States  to  suture  the  heart 

!fullj',  turned  the  musculo-cutancous  flap  to  the  left  and  the 

ic  flap  to  the  right,  fracturing  the  cartilages  near  the  base  of  the 

'  jltrnnm. 

Xhe  pcricanlial  wound  was  enlarged  in  the  axis  of  the  heart.     The 
rt  w'^"  "  '  ■produced  by  a  sub  with  a  long,  rusty  pen-knife,  involved 
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the  thickness  of  the  left  anterior  ventricular  wall,  ran  parallel  with  the 
axis  of  the  heart,  and  was  about  %  inch  in  length,  was  larger  than 
either  the  akin,  pleural,  or  pericardial  wound.  The  heart  bled  freely 
and  continuously,  and  resembled  a  mere  quivering  mass  of  muscle. 

The  wound  was  clo.sed  with  a  continuous  silk  suture,  the  pericardial 
cavity  cleansed  and  the  sac  sutured  wtlh  silk.  \  gauze  drain  was 
left  at  the  lower  angle.  The  pleural  cavity  was  cleansed  and  irri- 
gated with  salt  solution.  The  ihoracic  flaps  were  sutured  with  silk- 
worm-gut and  a  gauze  drain  left  also  in  the  pleural  cavity. 

During  the  operation,  which  lasted  about  forty-five  minutes, 
J4  ounces  of  salt  solution  and  adrenalin  were  injected,  and  strychnin 
and  atrophin  given  hypodcrmically. 

Some  infection  followed,  and  by  the  eighth  day,  the  temperature 
was  103°,  pulse  150,  and  respiration  50.  From  thai  time,  the  symp- 
toms of  sejisis  gradually  declined  until  at  the  end  of  three  weeks,  these 
conditions  were  practically  normal;  at  the  end  of  the  fifth  week,  the 
patient  was  out  of  bed. 

Stewart,  discus^ng  the  operation  (American  Journal  Med.  Sci- 
ences, Sept.,  1504),  notes  that  the  size  of  the  heart  wound  cannot  be 
predicted  from  the  external  wound;  and  concludes  that  the  only  safe 
procedure  in  doubtful  cases  is  to  enlarge  the  wound  and  a.*certain  if  it 
penetrates  tlie  chest  wall;  and  if  there  be  symptoms  of  hemorrhage — ■ 
of  heart  tamponade — operate. 

In  all  of  these  cases  already  mentioned,  it  was  the  ventricle  which 
required  repair.  Peck,  of  New  York,  describes  a  case  in  which  it  was 
necessary  to  suture  the  auricle  (Annals  of  Surgery,  July,  1909). 

The  patient,  a  colored  girl  twenty-four  years  of  age,  was  brought 
to  the  hospital  suffering  from  a  stab  wound  over  the  third  costal  carti- 
Lige  at  the  left  border  of  the  sternum.  Her  condition  was  grave: 
no  radt.1l  pulse;  the  heart  sounds  could  not  be  heard;  respiration  faint 
and  shallow,  and  the  extremities  cold;  operation  Iwgun  about  forty- 
six  mirulte^*  .iflcr  the  rect'lpt  of  llie  injury. 

A  quadrangular  flap  of  the  soft  parts  with  base  external  was  dis- 
sected back.  The  third,  fourth,  fifth  and  sixth  cartilages  were  di- 
vided at  the  sternal  junction,  and  the  third,  fourlh,  ami  fifth  ribs  near 
the  coslo-chondral  jimclion,  and  the  flap  turned  out  and  the  internal 
mammary  ligated  above  and  below.    The  i>ericardial  wavisA 
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near  the  border  ot  the  stomtim,  a  purl  of  which  wa^t  ri%rctc*l  with 
rongeur  forceps  lo  give  a  belter  view.  The  tense  pericardium  was 
incised  and  the  clots  emptied  out,  whereu[>oi)  the  mdial  pubc  could 
be  fell. 

The  bleeding  seemed  to  come  from  the  upper  part  of  the  ea«ty  but 
the  rapidly  bealinjc  heart, churning  the  free  blood,  made  itimpoimibie 
to  locate  the  wound  until  a  transverse  cut  in  the  sac  gave  a  better 
exposure. 

Lifting  the  heart  forward  and  slightly  rotating  it  to  the  left,  a 
wound  of  the  right  auricle  was  brought  into  view.  With  each  systole 
a  stream  of  dark  blood  spouted  2  or  3  inches.  Four  sutures  of 
chromicized  calgnt  passed  011  a  curved  intestinal  needle  corUrollwl 
the  bleeding.  The  pericardium  was  cleansed,  close  without  drainage 
with  conliiuious  chromic  catgut  suture.  The  cartilaginous  tla|)  was 
carefully  sutured  with  No.  .j  chromicized  gut  and  ihc  sof  I  parts  with 
catgut  and  silkw<irm-gut.  No  drainage  wa*  used.  Tlie  operation 
lasted  sixty-five  minutes,  duruig  which  time  1900  C.  of  normal  salt 
solution  was  given  intravenously.  For  ihe  first  six  or  seven  days 
there  were  signs  of  mild  pleurisy  and  the  temperature  ranged  from 
100  to  101.8,  pulse  116  to  136;  but,  at  the  end  of  two  weeks,  these 
were  practically  normal,  and  at  the  end  of  another  week,  she  was  dis- 
charged, quite  well. 

It  will  be  observed  that  the  incision  and  flap  formation  differed 
with  each  operation^  no  one  method  can  be  insisted  upon  to  the  ex- 
clusion of  all  otliers. 
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PUNCTURE  OF  THE  PERICARDIUM 


Puncture  of  the  pericardium— paracentesis  pericardii — is  indicated 
in  those  cases  of  hcmo-pcricardium  and  serous  effusion  in  which 
the  accumulalinK  fluids  dangerously  interfere  with  the  functions  of 
the  heart.  The  physical  signs  and  the  symptoms  point  to  the  nature 
of  the  difficulty.  The  symptoms  may  be  overlooked  in  those  which 
pertain  to  the  primary  infection.  The  patient  breathes  with  diffi- 
culty and  comjilains  of  pain  and  tenderness  over  the  heart,  the  pain 
radiating  down  the  left  arm  or  the  epigastrium;  the  temperature  ia 
variable;  there  is  leucocytotis. 
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The  physical  siRns  are  <ii^nificant:  The  pulse  is  weak  and  rapid, 
there  is  often  precordial  bulging;  the  dullness  of  the  heart  area  is 
increased  the  heart  sounds  are  faint;  and  in  some  casefi  the  finl  rib 
is  pushed  away  from  the  clavicle  {Ewarfs  sign).  The  exploratory 
puncture  will  confirm  the  diagnosis.  It  is  not  more  frequently 
done  because  of  the  instinctive  fear  that  one  may  wound  the  heart; 
indeed  there  are  three  structures  which  may  be  wounded  with  serious 
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lequences;  the  hcArt,  the  pleura,  and  the  internal  mammary 
artery. 

The  puncture  may  be  made  near  the  sternum  lo  the  inside  of  the 
internal  mammary;  it  may  be  made  to  the  outside  of  the  internal 
mammary,  between  it  and  the  line  of  the  lung.  The  latter  is  perhaps 
the  better  (Fig,  J7,i)- 

The  point  of  entrance  of  the  needle  is  in  the  fifth  left  intercostal 
space,  6  cm.  from  the  sternal  border.     Use  a  small  trocar  or  aa  as,- 
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pirator.  Cleanse  the  field  thoroughly.  Put  the  patient  in  a  half 
reclining  position  on  bja  bed  and  mark  with  the  left  index  finger  the 
site  of  tie  puncture. 

Direct  the  needle  obliquely  downward  and  inward  and  do  not 
penetrate  deeper  than  2.5  cm.,  holding  the  needle  .so  »3  to  regulate 
its  progress. 

As  the  pericardium  empties  itself,  gr^uiually  elevate  the  trocai  so 
as  not  to  wound  the  heart. 

PURULENT  PERICARDITIS.     PERICARDIOTOMY 

If  in  addition  to  the  physical  signs  pertaining  to  effusion,  there  are 
edema  of  the  chest  wall  and  the  symptoms  of  sepsis  it  is  almost 
certain  a  purulent  pericarditis  Is  to  be  dealt  with  and  if  the  explora- 
tory puncture  demonstrates  the  presence  of  pus,  the  only  rational 
treatment  is  drainage,  unless  the  i>atient  b  moribund.  To  incise 
and  empty  the  pcricardiuni  is  the  only  procedure  that  offers  any 
hope  of  permanent  relief. 

Operation. — Begin  by  locating  the  attachment  of  the  fifth  coat&t 
cartilage  and  tlie  middle  of  the  sternum. 

Inciiion. — From  the  middle  of  the  sternum  horizontally  outward 
over  the  center  of  the  fifth  cartilage  on  the  left  side,  to  the  costi>- 
dtondral  junction.  Dccpea  the  incision  so  as  to  divide  all  the  soft 
parts  down  to  the  cartilage.  Strip  back  tlie  covering  of  the  cartilage 
with  the  rugine  (Fig,  373). 

Resect  the  farlUage  at  its  sternal  junction  and,  gently  lifting  up, 
gradually  detach  its  coverings  behind  out  to  the  junction  of  the  rib. 
Here  it  may  be  fractured  or  permanently  resected.  Dividing  their 
sternal  attachments,  retract  the  intercostal  muscles  with  the  arteries 
in  the  space  opened  up  and  thus  expose  the  pleura, 

Deiath  the  pttura  by  loosening  the  sternal  attachments  of  the  tri- 
angularis which  allows  the  pleura  to  be  dravm  outward.  This 
should  be  done  with  the  finger  passed  under  the  sternum  and  hooked 
around  the  border  of  the  pleural  sac.  The  pericardial  sac  is  now 
exposed. 

Incise  the  peTicardium,  first  catching  up  a  fold  between  two  forceps, 
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and  dividing  it  with  scissors.    If  possible,  the  edges  of  the  pericardial 
wound  should  be  stitched  to  the  margin  of  the  skin  wound. 

Insert  gauze  drainage:  A  rubber  tube  is  too  likely  to  irritate  the 
heart.  This  operation  is  often  followed  by  recovery  without  any 
impairment  of  the  heart's  action. 
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EMPYEMA-P0KOT.ENT  PLEURISY 


Various  bacltri.i  m;iy  attack  the  pleura,  most  frequently  they  are 
the  pneumococcus,  ihe  fltrqitocoecus,  the  staphylococcus,  the 
bacillus  tuberculosis,  or  the  bacillus  communi  c<^. 

The  pneumococcus  is  u.'^ually  present  in  the  empyema  of  chiMhood. 
Be  on  your  guard  for  empyema  especially  in  whooping-cough. 

The  clu)ical  history  and  the  prognosis  vary  in  dilTerent  forms  of 
the  disease  and  are  directly  dependent  upon  the  form  of  the  infection. 

Bui,  whatever  the  pyogenic  agent,  when  ]ius  has  once  formed  in 
the  pleural  cavity,  it  seeks  for  an  outlet  in  various  directions.  It 
may  rupture  into  u  bronchus  and  escape  by  the  mouth,  and,  under 
these  circumstances,  pneumothorax  may  ensue;  it  may  perforate 
the  chest  wall,  manifesting  itself  as  an  external  abscess  of  various 
forms;  it  may  open  into  the  pericardium,  esophagus,  or  stomach. 

In  every  case,  the  longer  relief  is  delayed,  the  greater  the  proba- 
bility that  Ihe  lung  will  be  permanently  collapsed  or  bound  down 
by  adhesions.  Finally,  in  some  degree,  there  are  always  the  evil 
results  of  sepsis.  There  is  every  reason,  then,  when  pus  is  known  to 
exist  in  the  pleural  cavity,  lo  drain  viiihout  delay. 

The  diiignoiis  rests  upon  tlit  history  of  the  case  (remembering  that 
this  history  will  vary  with  the  form  of  infection),  upon  the  pain,  the 
constitutional  symptoms  which  are  those  of  sepsis  generally,  and 
upon  the  physical  signs.  These  are:  distention  of  the  thorax  ac- 
companied perhaps  by  edema  of  the  chest  wall ;  flatness  on  percussion 
and  evident  displacement  of  neighboring  organs;  absence  of  the 
vesicular  murmur,  and  the  presence  of  bronchial  breathing. 

Taylor,  of  Springfield  (Illinois  Med.  Jour.,  1907),  attributes  the 
most  frequent  source  of  error  in  diagnosb  to  a  misconcq>tion  of  the 
position  assumed  by  the  exudate. 

pu..,:.;^jj  are  observed  tiyiivg  lo  establish  a  horizontal  line  for 
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iclatc  with  tiiL"  patient  in  the  sitting  posture,  under  the  ini- 
n  that  the  fluid  will  follow  the  influence  of  gravity.  But  Ihb 
is  the  cxcqjtion  rather  than  the  rule.  The  dullness  is  usually  higher 
posteriorly.  The  "S"-shai)ed  line  of  Ellis,  if  prcsi-nl  at  all,  is  so 
variable  from  daj'  to  day  as  to  be  of  minor  importance.  Taylor 
remarks  further  that  the  character  of  the  fluid  is  often  a  matter  of 
doubt.     Chills  and  variable  temperature  point  to  pus,  although  he 
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has  seen  patients  recovering  from  pneumonia  who  had  none  of  these 

symptoms  ami  yet  tarried  around  three  pints  of  pus  in  the  pleural 

cavity. 
Moet  of  the  signs  and  symptums  may  occur  as  well  with  pleurisy 

with  effusion,  and  it  is  only  by  exploratory  puncture  that  the  mailer 

may  be  definitely  determined. 
Exploralory  ptintture,  then,  is  llie  court  of  final  resort  and  must 
rays  be  employed  before  deciding  upon  \,\v«  Vwv&  »A  w\!».vwv*eo.v. 
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PUNCTURE  OF  THE  PLEURA 

Let  the  patient  tic  on  the  sound  side  with  hk  shoulders  clevat 
and  the  arm  uf  llie  affected  side  extended  above  the  liciid,  the  effect 
of  which  is  to  widen  the  intercostBl  spaces.  Locate,  for  example,  a 
point  in  the  axillary  line  and  the  sixth  intercostal  space.  Fiixzc  the 
skin  with  ethyl  chloride  or  inject  a  little  cocaine  at  the  site  of  punc- 
ture. Press  a  linger  into  the  intercostal  space  and  locate  the  lower 
border  of  the  rib.  With  the  finger  as  guide  enter  Uie  needle  so  as  to 
avoid  the  rib  and  thrust  it  inward  and  slightly  upward.  One  can 
readily  determine  whether  it  has  reached  the  pleural  cavity  by  the 
degree  of  resistance.  Enough  fluid,  whether  pus 
or  serum,  will  escape  llirough  the  aiipiraling  needle 
to  make  its  presence  certain;  but  in  order  to  draw 
off  any  quantity  an  aspirator,  of  which  Potaln's 
(Fig.  374)  is  the  best  type,  must  be  attached.  A 
serous  pleuritic  ellusion  is  relieved  by  aspiration. 
Somctinacs  removal  of  even  a  small  (juantily  will 
start  absorption  in  a  ca$e  of  long  standing.  If  the 
fluid  b  pus,  the  subsequent  course  of  e\'ents  is 
quite  different. 

As  has  been  said,  every  purulent  pleurisy  must 
be  opened  as  soon  as  possible,  must  be  opened 
freely  and  at  its  lower  point. 

In  the  case  of  a  child,  it  suffices  usually  to  iiv> 
cisc  the  intercostal  space  in  order  to  perfect  a 
cure.  In  the  case  of  the  adult,  it  is  necessary  to  resect  a  rib  for 
adequate  drainage,  and  even  then  the  patient  may  shortly  die  or 
retain  a  chronic  sinus.  These  possibilities  should  always  be  ex- 
plained  before  the  operation,  necessary  but  disagreeable,  is  under- 
taken. 

SiU  ojthe  ItKision. — llie  cavity  mu*l  be  opened  where  it  will  drain 
best  in  the  recumbent  position.  The  lowest  level  of  the  abscess  can 
be  determined  only  by  exploratory  puncture;  any  other  method  is 
usrlc*s.  Having  already  confirmed  the  diagnosis  by  puncture,  now 
at  the  beginning  of  the  operation,  make  another  exploratory  punc- 
ture in  the  sjiace  next  lower,     li  pus  is  found  there,  puncture  again 
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tbt  l-hfit  wall  snil 
tunit.    <r<aii.l 
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INCISION  OF  THE  PLEDKA 

in  the  space  below,  and  so  on  untQ  no  pus  is  found.    The  last  punc- 
ture producing  pus  will  be  the  site  of  the  indston. 

Anatomy  (Fig.  375). — The  aim  will  be  to  incise  parallel  with  the 
rib.  In  goinj;  through  the  structures  of  the  intercostal  space,  re- 
member that  ihe  vessels  and  nerve  lie  in  or  near  the  groove  in  the 
lower  border  of  the  rib.  Incising  any  space,  therefore,  keep  close 
to  tlic  lower  line  of  the  space,  keep  near  the  upper  border  of  the  rib 
forming  the  tower  boundary  of  tlie  s[»ace.  If  a  rib  is  to  be  resected, 
it  should  be  denuded  of  its  periosteum,  which  is  loosely  attached  and 
on  that  account  eauly  stripped  off. 

EMPYEMA  IN  THE  CASE  OF  A  CHILD 

In  Ihe  case  of  a  child,  umple  incision  of  the  pleura  will  suffice. 
Under  general  anesthesia,  if  the  condition  of  the  patient  will  permit, 
make  an  incision  3  or  4  inches  long,  parallel  with  the  ribs. 
The  incision  traverses  the  skin,  and  beneath  it  a  cellular  layer,  often 
edematous.     Nest  diWdc  the  muscles,  letting  the  rib  scr\-e  as  a  rcsist- 


PlO.  170. — Inciaioa  of  the  i>l<i)ri  without  reKCilon  of  ■  rib>    (Sc^varl:} 

I  ing  plane.     In  front  they  are  thin  (pcctoralis  major);  behind,  thicker 
(laiissimu.s  dorii  and  serralus  magnus).     Divide  them  at  .1  single 

■  stroke  and  without  concern.  A  small  artetymaynccd  to  be  damped. 
Having  cxjKiscd  the  rib  (Fig.  376),  retract  the  ujjper  lip  of  the 
wound  and  locate  the  upper  bonier  of  the  rib;  below,  it  hounds  the 
_^  space  alwul  to  be  penetrated.  Following  this  border,  incise  layer 
^^by  layer,  the  intercostal  muscles.  There  is  never  any  serious  hemor- 
rhage. As  you  approach  the  pleura,  be  prepared  for  a  sudden  spurt 
^_  of  pus,  and,  when  the  pus  flows,  it  is  evident  the  pleura  is  opened. 
^^^nUrge  the  o{>cning,  using  the  left  index  fmger  as  a  guide.  Incline 
^^ihe  patient  so  that  the  cavity  may  be  entirely  emptied.  Fix  the 
Bdmuage-lubc  (Fig.  382). 
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EMPYEMA— PCRtnLENT  PLEUIIISV 

liMTYFMA  IN  THE  CASE  OF  AN  ADULT 

In  the  ca«  of  empyema  in  an  adull,  il  is  usuutly  nccc5sni>'  to  resect 
a  rih.  One  needs  a  bone-cutUtig  forceps  or  a  coslotome  and  a  ctirved 
periosteal  elevator  or  rugine  in  addition  to  the  ordinary  instruments. 


Vk:<  ITT< — Incidnn  of  lb«  coiul  pcrlortrum.    (CfSH.! 

Lacal  anotkf.iia  is  preferalile  ami  with  a  little  patience  will  be 
made  to  serve.  Having  determined  the  line  of  ihc  incision  inject 
witJi  novocain,  inlradermically.     Next  infiltrate  the  subcutaneoui; 


Pio.  siS. — Uocovcring  th«  pottarior  lurlMe  of  tba  titi  with  lug^ae.    ISttm 

tissues  along  Uie  same  line.     Usually  after  a  wail  of  five  minutes  the 
skin  and  (ascjas  may  be  divided  without  pain. 

An  injection  is  next  made  in  the  peritistcum  and  the  tissues  ad- 
jacent to  the  site  to  he  sectioned.  With  the  timorous,  ether  may  lie 
necessary  but  it  can  never  be  con.<idered  sale  in  such  cundilions. 
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RESECtlON    Oe   THE  RIB 
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Ing  determined,   then,   the  site  of  incision   by  exploratory 
puncture,  incise  the  sitin  and  muscles  as  in  the  case  of  a,  child.    The 
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FiC  JTU. — SecliOD  of  the  [ib.    (SclnearU,') 

length  of  the  incision  will  equal  four  fingers'  breadth.     When  the 
rib  is  exposed,  divide  its  periosteum  in  Ihc  middle  line  fFig.  377). 

'Hie  datudaliiin  of  the  rib  is  an  imporlanl  stqj.  With  ihe  ruginc 
or  curved  periosteal  elevator,  uncover  the  upper  half  of  the  external 
surface  of  Ihc  rilj  first  and  then  the  lower  half,  koeping  very  clme  to 


Vtbe  rib  as  you  rearh  Ihe  lower  border,  so  as  not  to  wound  the  inter- 

"  costal  vessels  or  nerve,  which  arc  closely  attached  to  the  periosteum 

and  are  removed  with  it.     Finally,  uncover  the  deep  surface  of  the 

»rib.  Carefully  slip  the  elevator  upward  between  the  bone  and  its 
periosteum,  which  is  loosely  attached  {Fig.  378).  Carry  the  elevator 
to  one  end  of  the  section  and  then  to  the  other  and  the  part  of  the 
rib  to  be  removed  Is  thus  entirely  freed  from  its  periosteal 
tUacbincnL 


Pia.  jSo. — Section  ot  tho  rib.    C5(liwsrl>.) 
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Dimle  thr  rib.    Introduce  one  l»la<1e  of  a  bone  forceps  or  costotome 
under  one  end  of  the  section  to  be  removed  and  divide  it  (Fig.  379). 


'Pra.  3ti>— Rib  icmaVHl,  pleur*  incUtd.    ^Vtta^ 

Then  divide  the  other  end  (Fig.  380).    The  bone  removed  should 
aH  to  3  inches  long.    The  stumps  should  not  project  beyond  the 
limit  of  the  flesh  wound,  else  necrosis  is  favored. 

In<Ue  the  pleura.    With  the  rib  removed,  the  periosteum  remains 
attached  to  the  pleura  and  this  periosteal  layer  is  indeed  along  lU 


Pra.  )8*.— Dnlnage  ol  Ihf  pleunl  uvlty.    (Vmh.) 

middle  (Fig.  381),  and  the  pleura  is  divided  at  the  same  time.    Be 
on  your  guard,  when  making  the  incision,  for  a  spurt  of  pus. 

Empty  and  drain  Ike  cavily.  Incline  the  patient  to  one  side  and 
instntci  hira  to  cough.  The  pus  pours  out,  often  offensively  fetid. 
Take  plenty  of  time.  Finally,  wipe  out  the  cavity  with  sterile  gauze. 
Irrigation  is  usually  inadvisable;  but,  if  used,  employ  only  warm, 
sterile  water,  salt  solution,  or  a  weak  solution  of  peroxide.  The 
stronger  antiseptics  arc  dangerous.  Do  not  suture  the  wound  except 
to  cover  over  the  projecting  end  of  the  divided  rib.  Tlie  diSicult/ 
the  wraivd  opta. 
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Drainage  must  never  be  neglected.  Employ  two  large  and  long 
tubes  pUced  in  dillereiit  direclions  and  anchor  with  safely-pins  (Fig. 
382)  or  by  a  suture,  else  they  may  be  lost  in  the  abscess  cavity. 

Dressing. — ^This  is  important.  Pack  moist  sterile  or  boracic 
gauze  all  around  the  tubes,  iKtween  the  lips  of  the  wound.  Apply 
an  ample  dressing  of  absorbent  cotton,  which  covers  half  the  thorax, 
and  hold  ail  in  place  with  a  large  Aaoncl  bandage  maintained  by 
suspenders.  Let  the  patient  occupy  the  half-sitting  pusltiun,  in* 
clined  toward  the  ufTcctcd  side  and  supported  by  pillows  at  the 
back. 

Subsequent  Cuw.— After  a  few  hours,  change  the  dressing,  which  is 
usually  saturated,  but  do  not  disturb  the  drains.  Change  the  dress- 
ing twice  daily  until  the  discharge  diminishes  and  about  the  third 
day  withdraw,  cleanse,  and  replace  the  tubes  in  the  same  pUice  and  to 
the  same  depth;  else  look  for  trouble,  if  you  fail  to  accomplish  this. 

Do  not  irrigate  while  making  these  dressings,  unless  the  discharge 
has  persisted  undiminished  for  a  week  and  continues  fetid,  when  it  is 
best  to  use  a  sterile  wash  of  salt  solution  or  dilute  peroxide,  which 
is  to  be  injected  under  very  slight  pressure. 

The  end  results  vary  with  the  nature  of  the  infection. 

(1)  The  me ta- pneumonic  pleurisy  of  dtildren  is  usuaJly  cured. 
About  the  fifteenth  day,  smaller  tubes  may  be  used  and  are  gradually 
to  be  sliortened  as  granulation  proceeds.  In  the  fortunate  case,  the 
opening  will  dose  in  something  like  two  mouths. 

(3)  In  tubercular  pleurisy  with  secondary  infection,  cure  scarcely 
ever  takes  place.  The  patient  will  probably  die  in  a  few  months  of 
Amyloid  degeneration.  Even  if  the  patient  does  not  die  soon,  the 
suppuration  shows  little  tendency  to  yield.  In  these  cases  with  per- 
sistent sinus,  the  bismuth  paste  injection  often  hastens  a  cure. 

C3)  Streptococcic «r  staphylococcic  pleurisy:  The  patient  may  go 
on  to  death  or  else  recovers  with  persistent  sinus.  Keep  the  orifice 
open,  for  if  tlie  pus  is  allowed  to  accumulate,  it  will  be  necessary  to 
operate  again.  Keep  watch  on  the  functions  of  the  kidney  and 
liver.  Remember  the  frequency  of  metastatic  abscess,  as  of  the 
brain,  for  example. 
H  After  t4ro  to  four  months,  the  case  may  be  referred  to  a  specialist 
Bfor  a  plastic  operation. 
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CHAPTER  IV 


URGENT  CRANIECTOMY :  TREPHmiNG 


FRACTURE  OF  VAULT  OF  THE  SKULL 

There  are  Iwo  conditions  which  may  accompany  fracture  of  the 
skull,  singly  or  togelhtr,  t-ilhcr  of  which  demands  immediate  rdief. 
(See  Fracture  of  the  Skull.) 

(A)  The  depressed  frngntfitU  have  contused  and  lacerated  the 
hrain;  consciousness  was  immediately  lost  and  was  not  regained. 
Under  these  circumstances,  ihc  fragments  must  be  elevated  without 
delay. 

(B)  Ilrmorrha^e  has  occurred  within  the  cranial  cavity  and  the 
clot  compresses  the  brain.  In  this  case,  there  Is  a  "free  inler\'al." 
The  patient  regains  consciousness  and,  perhaps,  for  a  time — two  to 
twenty-four  hours — appears  not  to  be  seriously  injured,  but  little  by 
little  the  signs  of  "compression"  develop,  namely:  restlessness,  dull- 
ness, stu|K>r,  coma;  normal  pulse  at  first,  but  which  finally  growsslow, 
full  and  bounding;  and  slow  and  stertorous  breathing.  Delay  is 
dangerous.     The  clot  must  be  removed  and  the  hemorrhage  checked. 

Nearly  always  it  is  the  middle  meningeal  which  is  at  fault.  There 
is  in  consefjucntc  an  exlradural  henuitoma.  Once  in  a  while,  however, 
the  bleeding  will  he  found  to  proceed  from  a  ruptured  sinus  orfrom 
the  pial  arteries  and  there  eJcists  at  the  same  lime  an  injury  to  the 
brain  substance.  There  is,  in  this  case,  an  intradural  or  ttUnuerfbrtA 
honaUtma. 

Whatever  the  form  of  compression,  one  is  compelled  to  operate, 
but  he  must  first  gel  the  anatomy  of  the  middle  meningeal  artery 
dearly  in  mind. 

The  middle  mcnin^ioitl,  a  brnncb  of  the  inturnal  maxillary,  la  tbu  fJie  of  tba 
rkdiitl,  cnlcrlnK  the  i.rniilnl  rnvliy  nt  iho  hn.<c  ol  ihc  ikull,  through  tlie  foTRtnen 
ipinusum.     It  i.i  emlicdd'^U  in  iht  dura  iiiid  k"j<ivc->  the  inner  surface  of  the  skulL 

Above  the  bvd  fif  the  KyKoma,  the  art«ry  divide*.     The  pasUrier  bnui^ 
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smaller.  U  dircirted  irpu-anl  and  buckwurd,  iind  llic  anttriiir  bramli  (Fix. 
jSj),  Iht!  more  important,  ascends  vrrliiMlly  to  the  ftonto- parietal  suture, 
whtcll  it  (ollows  up wurd,  passing  a  liltiv  (lotlerior  to  it.  Asll  teachmlil&sulurt, 
il  givc«  oti  rDnslantly  a  posterior  branrh.  The  anterior  brand)  is  accampnnicd 
by  veins  which  occusionally  assume  the  trnpurlfmcc  of  s  sinus. 

The  dircclinns  for  trephining  over  the  middle  menioscal  are  quite  definite, 
but  usually  unuwcssiiry  <u  regiirii  in  cmersi'ncy  surgery,  (or  it  is  a  ntislaltc 
Dot  to  follow  the  c.^tcriDf  iudiciiiions  and  guides  furnished  by  the  traumatiMO. 

,  Still  one  sliould  be  uUc  to  Im  iite  these  [«iiiils  tendily. 

Tivo  horizontal  and  two  vertical  lines  an.-  employed  to  locate  the  paths  of  the 
two  branches  o(  tlic  ttiiddlc  nicniniteal,  ntaw  the  lirst  (A)  from  the  inferior 
border  of  the  orbit  along  (he  zyiiioma  to  the  external  meatus.    Draw  the  second 

I  (8)  from  the  upper  border  o(  the  orbit  back- 

^  irard,  and  parallel  with  the  lint,  endiiiK  be- 
yond the  line  of  the  nin Moid.  Tolotnle  the 
palh  of  the  anterior  branch  of  the  middle 
meningriil,  draw  *  perpendicular  line  from  .\ 
upward  from  a  point  i.'orre!.pondinK  to  the 
middle  of  lygomn;  and  whoic  It  cult  II  h 
the  point  molt  udvanlaiceuus  for  exposinK 
the  anterior  branch.  This  vertical  line  is 
about  two  inches  in  lenitth  or  approximately 
equal  to  the  length  of  the  li*t  two  joints  of 
the  index  linger.  To  loiale  the  track  of  llic 
posterior  branch:  Frnm  the  apex  of  the  moi- 
lold.  draw  a  H'cond  vertital  line  upward;  ilt 

,  point  of  junction  with  It  indicate)  the  path 

^fit  Um  posterior  branch.    These  lines  may  be  mnrked  off  on  the  skin  by  tincture 
:  bdfaie. 

O^cTO/iow, ^Provide,  beiides  ihe  ordinary  ii^lruments,  RotiRcur 
,  forc«pft,  a  mallet  and  chisel,  or  a  trephine.  Carefully  shave  the  half 
of  the  head  corrcspondin)?  to  the  traumatism  or,  even  better,  the 
whole  head.  Sterilise  the  field.  Scrub  with  soap  and  water,  fol- 
I  lowed  by  ctbcr,  which  in  turn  is  followed  by  bichloride  solution. 
j  There  must  be  no  relaxation  in  the  disinfection,  whether  e)q>Ioration 
;  is  lo  be  extensive  or  not,  for  asepsis  is  the  best  means  of  preventing 
[a  hernia  of  the  brain. 

General  Anestkesin. — Often  the  sensibility  is  so  benumbed,  the 
[patient  sn  dqircssrd.  that  ancsthc^^ia  is  both  unnecessary  and  danger- 
Chloroform  is  ^nerally  best  for  brain  sur^ry,  but  ether  is 
Fiafer  in  these  urgent  cases  with  much  shock. 


Fia.  ^i3■ — OuUiiM  of  th«  middia 
TiieninBenl  anery.  IV  tan  aptr 
C'fue.t 
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traCENT  craniectomy:  TREPHINraC 


Incision. — ^Thc  iiidsion  will  vary  with  ihe  contlitions.  We  will 
suppose  three  circumstances:  (a)  there  Is  an  extensive  skin  wound; 
(b)  there  is  a  bullet  wound;  (c)  there  h  no  wound  o(  the  soft  parts. 

(a)  If  there  b  an  extensive  and  ragged  skin  wound,  it  is  belter  to 
enlarge  it  at  once  by  crur.ial  incision.  TliiH  has  the  advantage  of 
being  rapidly  done,  but  lias  the  disadvantage  that  it  interferes  with 
the  blood  supply  of  the  flaps  (Fig.  384). 


fla  tt4. — DcprecMd  rnciun  ot  ibc  tkull,    Cruel*!  locitfaa.    (('(4*.) 

(b)  If  there  is  a  bullet  wound,  make  a  *' U  "'shaped  flap  with  Ihe 
bullet  wound  in  the  center,  and  which  retains  its  attachment  below, 
the  belter  to  con-ierve  the  blood  supply. 

(c)  If  there  is  no  open  wound,  make  the  same  sort  of  "U"-shaped 
flap  with  its  pedicle  downward,  over  the  mIc  of  the  contu.iion. 

Cut  boldly  to  the  bone  if  it  is  resistant.  If  the  fragments  arc 
mobile  under  the  sca,!p,  proceed  cautiously,  but  do  not  stop  until  on 
the  pericranium.  The  incision  will  often  traverse  a  zone  which  is 
contused  and  infiltrated,  the  various  layers  being  indisiingui.<hable, 

li  possible,  form  the  flaps  first  and  then  catch  the  bleeding  points 
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the  edges  of  the  flaps.  In  some  cases  it  may  be  necessary  to 
Dp  a  vessel  before  the  incisions  are  compleled. 

As  soon  as  ihc  bone  Is  reached,  hurriedly  strip  back  the  flaps,  in- 
cluding the  periosteum.  The  site  of  Ihe  fracture  is  now  exposed 
(Fig.  385).  One  of  two  conditions  presents:  (1)  there  arc  depressed 
fragmrnls  which  must  be  removed,  or  (i)  there  is  a.  fissure  without  de- 
pression, but  beneath  the  bone  there  is  a  clot  to  remove  and  a  hemor- 
rhage lo  check. 

(i)  Tlic  fragments  arc  often  superimposed  in  two  layers  and  tho-ie 
of  the  internal  table  arc  usually  the  most  extensive.     In  some  cases 


Fic  jts.^Strippini  back  the  pdloMram  to  npow  tb«  Held  of  (nciun.   iVtaa.i 


the  fragment:^  are  easily  extracted,  but  in  others  the  bony  fragments 
arc  io  wedged  in  that  it  is  difficult  to  induce  any  instrument  to  pry 
them  loose.  Failing  in  ibis,  nolch  the  -iound  bone  along  the  line  of 
fracture  with  the  chisel,  and  in  this  manner  open  up  a  way  to  intro- 
duce the  elevator.  Be  careful  not  to  further  brui«e  the  brain  in 
extracting  the  fragments,  employing  only  hori^iontal  traction, 
Never  wrench  or  twist  the  fragments  (Fig.  jSfi). 

The  deeper  fragments  arc  usually  adherent  to  the  dura  mater  and, 
fif  so,  require  lo  be  stripped  loose  before  ai  templing  extraction. 

(j)  If  there  exists  merely  a^jiwre,  it  will  be  Recjcs%*.v^  \« 'wc^w*. 
J3 


UBGENT  CRANIECrOMV:   TREPHINING 

Al  the  possible  site  of  the  hcmorrhugi:,  cri-atc  an  orifice  in  the  »kutl, 
tilhcr  with  the  trephine  or  wilh  mallei  and  chisel. 

Trephine. — (A)  The  ordinary  Gait  trephine  may  be  cn)plo>-e(l. 
Begin  by  protTuding  its  sharp  point  about  i/id  inch  and  boring  it 
into  the  skull  at  the  selected  site.  As  soon  as  the  cutting  edge  of  the 
trephine  has  grooved  Ihc  skull,  retract  the  point,  and  proceed  to  fl 
deepen  the  groove  by  rapid  half- rotations  of  the  wrist.  From  time 
to  lime,  test  the  groove  with  the  point  of  a  probe  lu  be  ^urc  that  one 


Pic  jM. — RcibovkI  ot  Itie  bssmenti.    (f  md.) 

side  i*  DOl  cutting  taster  than  the  other.  If  there  is  any  difference, 
regulate  the  pressure  accordingly.  Diminished  resistance  and 
increased  blood  flow  indicate  penetration  of  the  outer  table. 

The  inner  table  is  more  resistant,  and,  when  it  is  reached,  one  must 
proceed  more  cautiously.  When  it  is  judged  that  section  is  com- 
plete, the  trephine  may  be  removed  and  gentle  effort  made  to  elevate 
the  button.  If  the  bone  is  completely  divided,  the  button  !»  easily 
removed. 

(Bj  Doyens'  instrument  is  in  less  common  use,  but  is  simple  and 
efficient.  It  consists  of  a  brace,  a  perforator,  and  burrs  of  various 
siixs  (Fig.  iBj). 

Begin  by  attaching  the  ^rforator  and  drilling  a  shallow  hole, 


ole,J 


DOVEN  TBEPHINE 


SI5 


8tea<Iymg  the  brace  witli  the  left  hnnd.  The  instrument  must  always 
be  kept  perpendicular  to  the  skull.  Next  replace  the  perforawr  wJlh 
a  burr  and  rapidly  ream  out  the  opening  begun  by  the  perforator.  As 
before,  one  reco^t£e»  the  approach  to  the  diploe  and  the  inner  tAhle. 

I  Pio.  ttl- — D«y*n  irtpbioe.    The  ptrforatnr  ittaohfil  10  ch«  br>c«  1*  lucd  10  cat  thTuugh 

the  outer  tililc:  the  opcnint  (ubaoqueallv  «aU>raei]  by  lium  ol  vaHoiu  iik*.  npluias  tha 
pcKonlur  cm  the  liracc 

The  burr  pushes  the  dura  before  it  without  injury  (Fig.  388).  A 
quadrilateral  or  circular  flap  may  be  outlined  by  additional  openings, 
and  the  chisel  or  rongeur  used  to  complete  the  section  of  the  flap. 

(C)  The  mallet  and  chisel  may  be  used  and,  while  ncn  so  cflicienl 
as  the  trephine,  will  serve  the  purpose.  Begin 
by  cutting  a  narrow  groove  in  the  skull,  jdeep- 
ening  it  gradually  until  the  inner  table  is 
reached  and  divided.  The  chief  point  to  be 
emphasised  is  that  the  chisel  is  to  be  held 
quite  obliquely  lo  avoid  concussion  and  un- 
expected penetration. 

Detofh  the  dura  maler. 
employed,  the  dura  is  now  exposed,  and  if  the 
opening,  which  should  have  a  diameter  of  at  least,  a  inches,  needs 
to  be  enlarged,  the  dura  should  be  detached  from  the  edge  0/ 
bone  and  the  chisel  or  rongeur  employed.  Enlarge  so  as  to  ex- 
pose a*  much  as  possible  of  the  middle  meningeal  artery. 

Trcal  the  hemorThtige.    Once  ihc  cia.w\a\  cai\\\.^  'v&  ■M'Sv.*«,\*swA.^'^«t 
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Fni-    jSft — D'jyen    ttv- 

Whatever  the  means  """?' ""  """  'vpr..«h« 

Ihe  dunk. 
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UBCCKT  CRANIECTOKY:  TREPHINING 


next  concern  is  the  hemorrhafte.     (a)  There  h  a  dot  to  be  removed; 
(b)  a  bleeding  vessel  to  control. 

(a)  The  clol  may  be  removed  with  the  finder  or  wilh  a  dull  curette. 
The  amount  of  the  accumulated  blood  may  be  astonishing,  but  one 
must  work  patiently.  The  dot  must  be  removed  to  the  la.it  i)arUclc, 
remembering  that  toward  the  base  there  is  the  greatest  abundance.  ■ 
The  white  and  resistant  dura  mater  must  be  exposed  in  every  direc- 
tion (Fig.  389). 

(b)  Next  look  for  the  bleeding  vessel.     A  jet  of  blood  may  indicate 
the  proper  point  at  once,  and  the  vessel  is  ciiuglit  with  forceps  and  a 


PiO.  3S0. — Rbbiovi!  uI  the  dul.    IVtmu.J 


lij^ature  pa.ssed  with  a  needle  (Fig.  590).  If  the  bleeding  point  is  too 
deep,  the  forceps  may  be  left  in  |K)»ilion  for  twenty-four  hours. 
More  often,  perhaps,  the  source  of  ihc  hemurrhage  cannot  be  defi- 
nitely determined  and  as  soon  as  the  compress  is  removed,  the  blood 
well.i  up  from  the  bottom  of  the  cavity.  Depressing  ihe  hca<l,  the 
change  in  the  stream's  direction  may  reveal  its  source  which  is  liable 
to  be  the  middle  meningeal  vein;  it  is  to  be  caught  up  and  ligated 
like  the  artery.  If  the  blood  come*  from  a  sinus,  pack  the  cavity 
with  sterile  gauze.  The  hemostasis  must  l>e  complete.  If  tliere  is 
only  slight,  yet  petSiiatCTil  v»xvTi%,VsK«.-a.if;A.u.iii:  lampon  for  twcn^- 


AFTER   TBEATMENT 


four  hours.    .Sulitre  Ihe  angles  of  the  wound   and  apply  ,i   dry 
dressing. 

Another  case,  more  rare:  The  dura  maler  is  larerated  and  the  brain, 
more  or  lets  contused,  is  ex]>osecl.  Catch  the  edges  of  the  dural 
wound  with  forceps  and,  raising  the  membrane,  gently  wipe  out  the 
dots  with  sterile  gauze. 

A  mere  sUt  in  the  dura  may  be  repaired  by  catgul  suture,  but  if 
Uiere  is  loss  of  tissue,  it  is  useless  to  attempt  suture  of  this  inelastic 
membrane.     The  hemorrhage  must  be  cared  for  in   the  manner 


already  described. 


Fig.  ]4o. — Llc>tl<ai  of  thg  middle  nnilniMl  ■tlair.    (V(«h.I 

Most  trying  are  those  cases  presenting  a  suhduml  hematomn.  Trc- 
phiniiig  is  completed  and  the  dura  is  exposed,  but  there  is  no  clot. 
H  Instead,  the  du^,  tense  and  darkened,  bulges  toward  the  orifice. 
Make  a  crucial  incision  in  Ihe  dura,  or  raise  a  flap  with  i  Is  base  above, 
and  wipe  out  the  exudate,  usually  diffused.  Be  very  careful  not  to 
gi^T  additional  injury  to  the  contused  brain  tissue,  Leave  a  strip  of 
sterile  gauze  in  the  wound  for  drainage,  removing  il  on  ihesecond 
day. 

AfUr-treatmcnt.^'oWQvi'mg  the  operation,  it  may  be  necessary 

.inject  I   or    2  t|uarlB  of  salt  solution   in    the   first    thirty-six 

No  alcoholic  stimulants  must  hi,  "umA.    ^ksx^  "^^  ■'ge&«s&. 
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nsGENT  craniectomy:  trephinisc 


ubsolutely  quiet,  the  head  slightly  elevated,  and  change  Ltie  dressing 
as  often  as  soiled.  If  sepsis  occurs,  open  up  the  wound.  If  there  is 
hernia  cerebri,  Treves  advises  a  gauze  jjad  saturated  vrith  akohol 
held  on  under  light  pressure. 

Results.— -The  patient  may  die  without  regaining  consciousness, 
owing  to  the  shock  of  the  I  raumatism,  aggra  aled  perhaps  by  that 
of  the  operation;  for  this  reason,  it  is  absolutely  necessary  to  give 
as  little  chloroform  and  to  do  the  operation  as  rapidly  as  possible. 

He  may  die  the  next  day  from  persistent  hemorrhage.  He  may 
die  between  the  third  and  eighth  day  from  septic  meningitis,  due  to 
infection  from  the  injury  or  the  operation.  Watch  the  course  of  the 
temperature  in  urder  to  forecast  sepsis. 

Finally,  he  may  recover,  and  even  then  he  may  develop  a  Jack- 
sonian  epilepsy,  delayed  perhaps  as  long  as  ten  years.' 


PKACTtniK  OT  THE  BASE  OP  THE  SKULL 

It  has  already  been  said  it  would  seem  that  the  only  way,  as  cer- 
tainly as  may  be,  to  forestall  infection  in  fracture  of  the  base  is  to 
trephine  and  drain,  leaving  a  permanent  escape  for  microbes  and 
their  toxins.  If  there  is  evidence  of  compression  originating  at  ihe 
base,  Ihe  trephining  is  even  more  imperative. 

Gushing  recommends  drainage  through  the  lower  temporal  region 
for  the  reasiin  that  very  much  more  frer|uently  Ihe  middle  fossa  is 
involved,  the  middle  meningeal  artery  ruptured,  and  the  tip  ot  the 
middle  cerebral  lobe  contused. 

Operalion. — ^Make  an  incision  from  the  middle  of  the  zygoma  di- 
rectly upward  lo  the  lemporal  ridge.  Clamp  the  divided  branches  of 
the  «rtery.  Divide  the  temporal  fascia  and  split  the  muscle  in  Uie 
same  line  and  cut  through  to  Ihe  bone.  Strip  back  the  two  halves 
of  the  temporal  by  free  use  of  thcrugine.  If  there  is  a  line  of  fracture, 
or  some  indication  of  pressure,  trephine  accordingly.  Otherwise,  aim 
to  make  the  opening  near  the  junction  of  the  temporal  with  the  great 
wing  of  the  ■tiihcnoid.     An  extradural  bemurrhage  may  be  broughr 

'  It  occiuiionally  happens  that  the  hemotrhKgc  occurs  on  the  side  opposite 
the  trfluiMalLtm,  Thrrc  U  nothiag  lo  do  but  re|>«al  the  Irephioini;  uo  the  op- 
polite  side,  for  the  auuet  cahwi^  be  deurmined  beforehand 
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TRKPHINING   THE  BASE 

to  light  and  a  ruptured  middle  meningntl  found,  In  other  cases,  the 
ctTusion  will  be  reache<l  only  after  the  dura  is  divided.  The  escape 
of  the  bloody  cerebrospinal  fluid  will  be  favored  by  passing  a  curved 
blunt  dissector  down  under  the  temporal  lobe.  If  the  effusion  is 
merely  serous,  the  wound  may  be  closed ;  if  there  is  any  persistence  of 
oozing,  a  strip  of  rubber  tissue  should  be  left  in  the  lower  angle  of  the 
wound,  extending  into  the  cranial  cavity  under  the  temporal  lobe. 
Vincent  (Revue  de  Chirurgle,  Aug.,  1909)  concludes  that  this  inter- 
vention will  reduce  materially  the  sequehe  so  common  to  fracture  of 
the  base  nnl  treated  by  operation.  But  with  this  conclusion  the 
majority  of  surgeons  do  not  agree  and  the  tendency  is  to  treat  these 
cases  by  non-operative  methods.  Certainly  for  the  general  prac- 
titioner operative  procedures  will  remain  a  method  only  to  be  em- 
ployed when  focal  signs  of  brain  pressure  are  present. 

TREPHINmc  THE  StJBOCCIPrTAl   REGION 

A  case  of  Ford's  illustrates  this  procedure:  A  man  of  fifty  years 
feJl  from  a  street -car,  striking  upon  his  head.  He  was  only  slightly 
dazed;  insisted  he  was  not  hurl  and  walked  home.  An  hour  later, 
his  head  began  to  pain  severely  and  in  the  course  of  a  couple  of  hours 
he  )>egan  to  grow  drowsy  and  so  gradually  lapsetl  into  unconscious- 
ness. He  developed  a  divergent  strabi.smu.s,  but  his  pupils  re- 
mained normal  and  there  were  no  signs  of  motor  paralj-sis.  There 
were  no  marks  about  his  head  to  indicate  injury. 

After  twenty-four  hours,  Ford  was  called  in.  He  found  the  pa- 
tient still  unconscious  and  with  the  pulse  and  respiration  of  com- 
pression. He  was  removed  to  the  hospital  for  operation.  After  the 
head  was  shaved,  a  flatness  was  noticed  below  the  occipital  protubcr- 
iMlCCi  though  there  was  no  depression  or  evidence  of  contusion.  It 
was  decided,  however,  to  trephine  over  this  point.  .\  semilunar 
incision,  convex  upward,  mapped  out  a  flap  with  the  base  downward, 
and  the  skull  was  exposed.  A  stellated  non-depressed  fracture  was 
found.  A  trephine  button  removed  revealed  the  presence  of  a  large 
dot.  A  large  area  of  hone  was  removed  with  rongeur  forceps  and  an 
immense  subdural  clot  cleaned  out  of  the  posterior  fossa.  A  strip 
of  iodoform  gauze  was  left  for  drautaL^c.    VjfllwU.ttviV*-*^''**^^'^  • 


URGENT   CRAXIECTUUY;   TRlCPUimNO 

Wc  might  add  that  in  all  cases  of  head  injury  followed  by  compres- 
sion symptoms,  but  in  which  there  is  no  evidence  of  rupture  of  the 
middle  meningeal  arteiy  nor  any  focal  symptom,  the  suboccipital 
operation  is  preferable  to  the  aubtemporal.  It  will  give  easier  and 
safer  access  and  more  cfHcicnt  drainage. 

TKEFHINtNC   TBR    FKONTAL   REGION 

A  case  reported  by  .\.\lell,  of  Bellingham,  Wash.  (Northwest 
Medicine,  Nov.,  1908),  illustrates  the  procedure: 

A  laborer  received  a  violent  bluw  from  a  cable  book  abose  the  left 
eye.  In  spite  of  the  severity  of  the  injury,  the  man  walked  a  mile  to 
camp.  Traveling  by  a  logging  train,  by  boat,  and  by  street  car, 
nine  hours  later  he  reached  the  hospital,  showing  no  indication  of 
collapse  till  he  reached  his  destination.  He  had  a  marked  depres- 
sion over  the  left  orbit,  a  swollen  eyelid,  and  a  protruding  eyeball, 

A  semicircular  incision  extending  from  the  bridge  of  the  nose  to  the 
external  angular  process  exposeil  the  shattered  supraorbital  ridge. 
The  orbital  plate  of  the  frontal  bone  was  broken  into  fragments  and 
a  large  blood  clot  was  founil  tilling  the  upper  and  back  portion  of  the 
socket,  forcing  the  eye  onto  the  check. 

Three  lines  of  fracture  extended  from  the  supra- orbital  ridge  across 
the  frontal,  which  was  depressed  in  several  places.  The  fragments 
of  the  orbital  plate  were  removed;  and.  on  removing  the  depressed 
portions  of  the  fronUil,  the  dura  mater  and  subjacent  portion  of  the 
brain  were  found  mangled.  The  brain  tissue  was  trimmed  out,  the 
dura  adjusted,  and  the  fragment  of  the  supra-orbital  ridge  that 
remained  attached  to  the  pericranium  was  so  turned  and  fastened 
that  it  covered  the  supra-orbital  ridge  that  had  been  destroyed. 
This  was  retained  in  place  by  sutures  passed  through  the  skin  flap 
which  was  drawn  into  place.  The  recovery  was  uninterrupted,  and 
a  year  after  there  was  nothing  to  indicate  the  injury  but  a  pufBness 
of  the  upper  lid. 

Trephining  for  Gunshot  Wounds. — Every  case  of  gunshot  wound 
of  the  skidl  must  be  explored;  though,  of  course,  no  trephining  is 
necessary  unless  there  is  perforation  of  the  skull  or  unless  there  are 
evidences  ol  giuishot.  liac\.mt  "walwwt  perforation. 
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TREPHIMNG  FOB   GUNSHOT 


Wh«a  it  has  bi-cn  determined  that  there  is  perforation,  raise  u  ^p 
of  the  scalp  with  the  bullet  wound  in  the  center,  as  has  been  already 
described.  The  flap  must  be  larger  than  the  possible  trephine  opcn- 
iriX  in  the  skull.  Enlarge  the  opening  in  the  skull  with  trephine, 
chisel  and  mallet,  or  with  rongeur  forceps.  Remove  all  fragments  of 
bone  and  foreign  matter,  wipe  out  ihe  dural  and  cerebral  wounds  with 
sterile  gauze.  Be  patient  and  persistent  in  this  cleansing.  Do  not 
explore  the  bullet  track  or  attempt  to  remove  the  bullet  unless,  of 
course,  it  is  within  easy  reach.  A  case  operated  by  the  author  illus- 
trates the  matter. 

A  countryman  was  shot  in  the  lop  of  the  head  with  a  j8  revolver 
by  a  circus  employee,  the  outcome  of  a  drunken  brawl.  He  was 
carted  home  to  die  but  after  forty-eight  hours  he  was  still  alive  and 
surgical  aid  was  called.  He  had  never  regained  consciousness  and 
he  had  the  pulse  and  respiration  of  compression.  His  kitchen  was 
converted  into  an  nperaling  rimm  and  the  skull  trephined.  The 
bullet  ranged  from  the  center  of  the  vault  through  the  brain  to  the 
base.  Through  the  ragged  hole  in  the  brain  the  bullet  could  be  felt 
and  was  removed  only  to  be  followed  by  serious  hemorrhage,  con- 
trolled by  packing  with  a  long  strip  of  iodoform  gauze  which  was 
brought  out  through  the  bullet  opening  in  Ihe  skin  flap  in  the 
course  of  repair. 

In  an  hour  after  the  operation  the  patient  was  conscious,  his  pulse 
and  respuration  much  improved.  In  a  few  hours,  however,  he  grew 
restless,  and  his  lempcralurc  and  pulse  rale  began  to  rise  and  at 
the  end  of  twenty-four  hours  he  was  in  active  deliriuni. 

The  gauze  packing  was  removed  followed  almost  Immediately  by 
improvement,  llicre  was  only  slight  oozing  from  the  wound  which 
proceeded  to  repair  without  the  least  sign  of  infection. 

The  man's  recovery  was  rapid  and  apparently  complete,  except 
that  for  some  lime  he  had  slight  disturbance  of  sight  due  possibly 
to  some  IraumalUm  of  the  visual  centers  in  the  occipital  lobes. 


CHAPTER  V 

MASTOID  ABSCESS 

The  tympanum,  and  tikcwiac  its  accessory  cavities,  are  normally 
sterile,  but  there  art  two  highways  by  which  infection  may  reach 
this  site;  the  Eustachian  tube,  and  the  external  auditory  canal.  The 
Eustachian  canal  is  the  much  more  common  route,  the  infection  first 
gaining  a  foothold  in  the  mucous  membrane  of  the  naso-pharynx, 
so  that  an  inflammation  of  the  mucosa  of  the  middle  ear  is  often  only 
a  step  further  in  the  ordinary  pharyngeal  caLirrhal  process. 

Finally,  the  calarrkaJ  intlammalion  may  become  a  purulent  one, 
in  either  case,  running  an  att^e  or  chronic  course.  Again,  tlie  pyo- 
genic germ  may  not  long  Umit  its  operation  to  the  tympanum;  but 
eventually  invades  the  pneumatic  spaces  adjacent,  the  antrum  and 
mastoid  cells;  and  then  there  may  develop  a  mastoid  abscess,  a  con- 
dition full  of  potential  danger.  The  thin  roof  of  the  middle  ear  is  the 
dividing  line  between  the  posterior  and  middle  cerebral  fassse,  and 
through  it,  infection  may  reach  the  cerebellum  or  the  middle  lobe 
of  the  cerebrum.  Meningitis,  epidural,  cerebral,  or  cerebellar  abscess 
is  the  immediate  rcsult- 

The  mastoid  cells  arc  separated  from  the  lateral  sinus  by  a  bony 
partition,  so  that  through  the  small  venous  channels  or  by  necrosis 
of  the  bony  vinW,  infection  may  reach  the  sinus.  Finally,  general 
infection  and  sinus  thrombosis  may  ensue,  followed  perhaps  by 
metastatic  abscess. 

These  arc  the  actual  dangers  of  mastoid  abscess  and  one  can  never 
tell  how  fast  the  palhological  process  may  extend,  aided  by  bone  ero- 
sion or  by  the  escape  of  the  infectious  matter  through  apertures  in 
the  bone  or  by  way  of  the  blood  vessels  and  lymphatics. 

/t  cute  purulent  mastoiditis,  then,  is  an  emergency,  and  every  doctor 
should  feel  himself  prepared  to  trephine  the  mastoid  if  it  beomes  his 
duty,  and  it  is  his  duly  if  no  one  more  skilled  is  at  hand. 

How  shall  one  iccognixe  vVtis  tmcteency? 
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PARACEKTEStS  $3^ 

The  pain,  sleeplessness,  prostration,  fever,  together  with  the  his- 
tory of  the  case,  point  with  a  great  degree  ofprobability  to  the  nature 
of  the  trouble.  Now,  if  the  exa.mination  adds  certain  other  signs  to 
these  sjinptoms,  the  indications  for  intervention  arc  definite: 

(i)  You  find  the  u]>per  and  posterior  quadrant  of  the  ear  drum 
(Shrapnell's  membrane)  bulging  and  perhaps  the  superior  and  poste* 
rior  walls  of  the  canal  are  swollen. 

{a)  You  find  persistent  tenderness  over  the  mastoid  process. 

(3)  You  may  observe  ihal  a  previously  free  discharge  has  suddenly 
diminished  and  this  is  an  added  warning  that  delay  is  dangerous. 

To  repeat,  the  cardinal  symptoms  are  pain,  redness,  swell- 
ing, bulging  of  tlie  drum,  and  fever.  The  first  thing  to  do  is  a  para- 
centesis. 

PARACENTESIS 

Douche  the  auditory  canal  gently  with  warm,  sterile  water;  co- 
cainize the  canal  with  a  lo  per  cent,  solution  and  wait  five  or  ten 
minutes.  With  the  otoscope,  expose  the  drum  and  locate  the  bulging 
area.  Puncture  it  with  a  small  pointed  bistoury  making  an  incision 
3  or  4  mm.  long,  downward  and  forward. 

There  is  nothing  to  tear.  Even  if  the  drum  has  spontaneously 
ruptured,  it  is  often  an  advantage  to  enlarge  the  opening.  Usually 
a  few  drops  of  pus  escape.     Follow  with  irrigation. 

If,  at  the  end  of  twenty-four  hours,  the  symptoms  have  not  sub- 
sided, proceed  without  further  delay  to  trephine  the  mastoid. 


OPERATION  TOa.  MASTOID  ABSCESS 


The  operation  is  easy  and  without  much  danger  if  one  but  knows 
the  anatomy  (Fig.  ,(9s).  The  sigmoid  sinus  is  more  shallow  in  chil- 
dren th-in  adulUi.  Recall  the  Mtuation  of  the  spine  of  Hcnlc,  the 
facial  nerve,  and  the  lateral  sinus.  The  spine  of  Henle  marks 
the  upper  limit  of  the  external  meatus;  J/^  inch  above  it  is  the 
middle  cerebral  fossa;  the  mastoid  antrum  is  V^  inch  posterior. 
Shave  the  lemporo-parietal  region  and  scrupulously  prepare  the 
'  Add.  General  anesthesia  is  indispensable. 
^^    S fecial  inslrumenis  ncces»iary  arc  a  Mfccev^vi  wwito , ».  "^aa^  "^        ^ 
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TREPinKIKC   THE   UASTDID 


wicl«),   a    i^mali    gouge,    mallet,    curette,    curved    periosteal 
elevator,  and  probe. 

Incision  (Fig.  397).— BeRln  at  the  apex  of  the  mastoid  ami  follow 
the  curve  of  the  external  tar  to  the  level  of  its  attachment  above. 
Thi&  inci^on  reaches  to  the  iKtiie;  and,  when  operating  on  children, 
be  careful  not  to  cut  through  ihc  bone.  Catch  the  bleeding  vewels 
in  ihc  gaping  wound.     Rapidly  denude  the  bone,  an   undertak- 
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PlO.  jei- — Danudinii  the  Dwltuid  with  tb«  [ucinii.    (t'Ma.) 


ing  somewhat  difficult  below  where  the  strrno-matitoid  is  attitchc<l 

(F'K-  .19.J)- 

Introduce  a  sound  into  the  exleroal  auditory  canal  to  determine 
its  direction.     Expose  the  spine  of  Hcole. 

Trephine.  Start  the  chisel  vrrtically  $  mm.  behind  the 
meatus;  two  or  three  slight  blows  of  the  mallet  will  be  sufficient. 
In  a  child,  a  bistoury  may  be  used.  Make  the  second  trace  with  the 
chisel  hiiri/.nntal  and  on  a  level  with  the  spine  of  Henle.  The  third 
is  parallel  with  the  scconcl,  and  finally  the  fourth,  parallel  with  the 
first,  completes  the  outline  of  chip.     This  fourth  line  ot  ?ftK.^^$!i«v  ^£> 


J 
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in  the  danger  area,  nearly  over  the  lateml  sinus.  In  making  it,  bold 
the  chisel  obliquely  instead  of  vertically  a.i  in  the  first  (Fig.  394).  By 
flight  and  rapid  blows,  remove  this  chip. 


TlQ.  3H-— Oailining  the  chip  Ui  Iw  tcmovrd.    (fan.) 


Fiu.  lis. — Bipotiag  th*  Iqxti  mailoid  cilli.    (Kniii.) 

If  ihi*  doea  not  expose  the  cells,  deepen  the  opening  carefully  with 
the  gouge.  Pus  will  o(Un  Vic  («viv\d  at  the  first  incision  into  the  bony 
wan. 
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Introduce  a  sucker  or  blunt  prubc,  which  will  locate  the  various 
cavities  and  canals  leading  to  the  cells  o(  tbc  mastoid  and  antrum. 
Their  coverings  arc  then  chipped  off,  or  they  may  be  merely  curetted. 

Chisel  below  first  (Fig.  $<)s),  and  then,  with  the  guide,  locate  the 
posterior  limit  of  the  cells  and  chisel  off  the  bone  lying  over  the  point 
of  the  guide.  A  trough  may  be  trephined  downward  toward  the  tip. 
Remember  that  posteriorly  there  is  the  lateral  sinus  (Fig.  396).  Do 
not  stop  until  all  the  cells  are  freely  exposed. 


FlC  3wC.— Eipoiing  tbr  puturior  otilt.     Til*  Uwnl  tiaat  muM  be  ■voided.     (Kmh.) 

When  the  mastoid  cells  arc  thus  opened  up,  it  remains  to  expose 
the  antrum  (Fig.  397).     It  lies  in  the  direction  upward  and  forward 

■  at  what  seems  a  considerable  depth,  i  to  3  cm.  Locate  the 
cavity  with  the  guide,  and  enlarge  freely.  The  mastoid  cells  and 
the  antrum  arc  now  a  single  cavity.     Carefully  curette  the  necrosed 

I  bone  and  fungosities,  but  be  very  careful  when  curetting  over  the 
posterior  wall,  for  the  lateral  sinus  may  he  exposed.  Throughout 
the  operation,  one  may  be  disturbed  by  Ihe  hemorrhage,  always  con- 
siderable, and  it  will  be  ncccssarj-  to  sponge  continually,  for  it  is  in- 
dispensable that  one  see  what  he  is  doing. 
Certain  Ofcidenls  may  occur  in  the  course  of  the  operation, 
(i)  The  laifrai  sinus  may  be  wounded,  immediately  recognized 
by  ihe  excessive  hemorrhage;  but  do  not  be  ^lertJubicA^^wi  \>,'-e.va«i 
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to  arrciit  the  bleeding.  Pack  the  point  or  apply  hoi  m<Mst  applica- 
tions with  sterile  gauze  and  continue  the  operation.  If  you  find 
ihrombo^iU,  it  will  be  necessary  to  ojien  the  eJnus. 

(j)  The  cranial  <avity  may  be  opened,  but  neither  is  this  particu> 
larly  serious.  However,  you  should  avoid,  if  possible,  an  injury 
to  the  menmgcs,  (or  there  is  danger  of  infection.  Chisel  discreetly, 
therefore,  at  the  upper  angle  of  the  opening. 

If  you  do  wound  the  dura,  di^nfect  and  tampon,  but  do  not 
attempt  suture.  It  is  scarcely  possible  at  that  depth  in  a  cavity  go 
narrow. 


'(,' 


PiO.  jO?. — Th«  cipcnli«ii  complelcd.  th>  nnide  \m  in  tfas  aattuni,      CfMB.) 

The /acta/  nerve  may  get  in  the  way,  and  if  wounded,  that  is  indeed 
a  serious  matter,  (or  you  can  do  nothing  lo  remedy  it.  It  is  deeply 
situated  and  if  you  follow  the  guide,  you  are  scarcely  likely  lo  reach  it 
with  the  gouge.  It  is  almost  certain  to  be  injured  if  the  mastoid  is 
fractured  in  the  course  of  the  trephining,  and  this  will  happen  if  the 
mallet  and  chisel  arc  recklessly  used.  Injury  to  the  facial  nerve  is 
really  the  one  danger  of  ihe  operation.  Close  approach  is  indicated 
by  twitching  of  the  facial  muscles,  and  for  this  ihe  anesthetist  should 
be  iniilrucled  lu  watch  while  you  arc  working  in  Ihe  nerve  zone, 

Dresjtns  and  Subsequent  Treatment. — Panially  suture  the  wound 
and  pack  with  iodoform  gauie.  The  dressings  are  as  important  as  the 
operation,     li  ncg\cclcd,  a  fet-uU  mav  form  or  the  suppuration  nmy 
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lecur.  Instruct  the  patient  that  repaii  may  require  six  to  aght 
weeks,  or  longer. 

On  the  second  day  after  the  operation,  remove  the  gauze  and  irri- 
gate with  warm  sterile  water,  dry  carefully  and  repack  methodically 
so  that  all  the  diverticula  are  filled.  They  must  not  be  allowed  to  close 
over.     Granulation  from  the  bottom  is  indispensable. 

Change  the  dressing  every  other  day.  Repress  excessive  granula- 
tion with  tincture  of  iodine  or  nitrate  of  silver. 

Keep  the  patient  in  bed  for  one  week;  keep  the  bowels  open,  and 
regulate  the  diet. 
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GENERAL  TECHNIC  OF  LAPAROTOMY 

Since  so  many  urgent  conditions  require  a  taparolomy,  every  doc- 
tor should  be  familiar  with  ihe  general  technic  of  the  procedure  with- 
out regard  to  any  particular  purpose  for  which  the  abdomen  may  be 
opened. 

For  the  purpose  of  ready  review,  the  various  difficulties  and  their 
management  and  Ihe  after-treatment  are  briefly  outlined. 

Preparation  of  tlit  PalUnt. — Whenever  possible,  the  patient  should 
l>e  under  a  preliminary  treatment  for  two  or  three  days  in  order  that 
the  bowels  may  be  thoroughly  cleansed,  the  field  of  operation  ster- 
ilized with  certainty,  and  the  functions  of  the  organs  noted.  In 
emergency  work,  these  details  cannot,  of  course,  be  so  definitely 
regulated,  but  to  omit  any  of  them  is  a  handicap. 

To  have  the  bowels  emptied  by  castor  oil  and  enemata  is  the  best 
prophylaxis  against  meteorism,  which  may  be  a  source  of  embarrass- 
ment to  the  operator  in  the  course  of  the  operation,  and  a  source  of 
discomfort  and  perhaps  danger  to  the  patient  subsequently. 

However  urgent  the  operation  may  be,  the  sterilization  of  the  field 
must  be  definite,  even  though  the  methods  be  abbreviated.  To  • 
scrub  with  soap  and  water,  shave,  wash  with  alcohol  or  ether  to 
remo\'e  the  oils,  and  finall)'  bathe  with  bichloride  solution  and  cover 
with  bichloride  compresses  until  ready  lo  make  the  incision  is  to 
realize  a  jtracttcal  asepsis  su  far  as  the  skin  is  concerned;  or  the  ster- 
ilization may  be  even  more  rapidly  accomplished  by  washing,  the 
skin  with  alcohol  and  ether,  shaving  and  drying;  and  then  painting 
with  tincture  of  iodine. 

To  have  a  definite  knowledge  of  the  patient's  temperament,  of  the 
action  of  his  circulation  and  respiratory  organs  and  of  his  kidneys 
b  to  forestall  many  dilTiculties  and  dangers.  At  least,  a  full  stomach 
should  be  washed  out,  and  the  bladder  emptied  before  the  operation  is 
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begun.     After  the  skin  is  prepared  and  before  the  inci^ioii  is  made,  < 
the  field  is  covered  with  sterile  towels  and  the  whole  body  with  a 
sterile  sheet,  split  over  the  site  of  the  pro|iosed  inci&lon.     Small 
towel  clamps  may  be  used  in  laslening  the  towels  to  the  skin. 

Incision. — The  operator  may  stand  on  either  side.  It  is  preferable 
to  sUnd  to  the  patient's  right  and  cut  from  above  toward  the  pubes, 
supposing  a  median  laparotomy. 

The  skin  and  subcutaneous  fatly  tissues  arc  divided  first.  Clamp 
the  small  vessels  and  gently  sponge.  In  the  case  of  abscess  and 
chronic  inflammation,  the  bleeding  is  likely  to  be  rather  free  but 
never  dangerous. 

'ThKaponruTOih,  when  possible,  should  be  divided  in  the  linea  alba, 
because  the  bleeding  will  be  less  and  tht;  access  to  (he  pertloneum 
readier.  If  made  on  either  side  of  the  middle  tine,  the  incision  opens 
into  the  sheath  of  the  rectus,  whose  inner  bnriler  should  be  displaced 
to  the  outer  side  or  its  fibers  split.  The  edges  of  this  fascia  should  lie 
caught  wilh  forceps  in  order  to  be  more  readily  recognized  in  the 
course  of  repair. 

The  pcrUotieum  is  now  exposed,  covered  usually  by  fatty  areolar 
tissue,  more  or  less  tliick  and  which  may  confuse  the  novice,  but  it  is 
to  be  cut  through  without  fear  until  the  peritoneum  itself  appears. 
Catch  up  a  fold  of  il  between  iwo  forceps  and  make  a  smallopeninj^ 
with  cither  knife  or  scissors,  using  caution  not  to  cut  into  the  bowel 
or  omentum. 

The  lips  of  the  peritoneal  wound  arc  controlled  with  forceps  which 
are  to  he  left  attached;  and  now  enlarge  the  o|>ening  in  either  direc- 
tion, using  the  linger  as  a  guide  and  as  a  protection  to  the  bowel. 
Approaching  the  ]mbes, guard  a|;;ainst  wounding  the  bladder, of  which 
there  is  no  danger  if  it  has  been  previously  emptied.  In  any  event,  it 
ca.n  be  readily  located  by  the  sen.4e  of  touch. 

Protect  tlie-  Cut  Surjafts.  —When  the  peritoneum  is  opened  to  the 
necessary  extent,  apply  two  wide  compresses  of  gauze,  so  as  to  com- 
pletely cover  the  incisions  and  attached  forceps,  tucking  the  edge  of 
each  compress  under  either  side  of  the  peritoneum.  Tliis  is  to 
diminish  the  chances  of  infection  and  to  prevent  bruising  the 
peritoneum. 

In  like  manner,  and  for  the  same  purpose,  the  quU  tJn%}.'»'&NA'^ 
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dealt  with  are  packed  oS  from  adjacent  structures  with  large  com- 
presses which  are  not  only  more  efficient  than  small  ones,  but  al^  are 
less  likely  to  be  lost  within  the  peritoneal  cavity.  The  surgeon  or  a 
responsible  assistant  must  always  know  how  many  compresses 
are  brought  into  use,  and  they  must  be  accounted  for  before  the 
cavity  is  closed.  It  h  remarkable  how  easily  a  large  compress  may 
be  lost  to  sight  in  the  ai>duminal  cavity.  U  is  an  added  precaution 
to  have  a  ta|)e  sewed  to  each  compress,  to  which  a  forceps  is  applied 
after  the  compress  is  placed. 

The  aim  is  completely  to  isolate  the  pari  operated  on,  and  once  this 
packing  is  complete  the  compresses  are  not  to  be  removed  until  the 
operation  is  finished.  If  infection  is  present  it  is  well  to  have  two  or 
three  layers  of  compresses  so  that  the  soiled  ones  may  be  removed 
without  the  bowel  being  allowed  to  project  into  the  field.  In  pelvic 
operations  the  Trendelenburg  position  is  of  great  advantage,  per- 
mitting the  bowel  the  more  readily  to  be  displaced  and  packed  off. 

ManagemcHt  of  Periiotieal  Adhfsinns. — The  novice  and  even  the 
most  practised  surgeon  may  experience  the  greatestdifficultyin sepa- 
rating adherent  organs,  their  peritoneal  surfaces  glued  together  as 
the  result  of  inflammation. 

In  the  case  of  recent  adhesions,  they  are  soft  and  easily  broken. 
In  other  cases,  they  consist  of  bands  which  need  only  be  divided 
with  sdssors;  but  finally  they  may  bind  together  large  areas  of  adja* 
cent  structures  so  as  often  to  render  them  indistinguishable. 

Even  here  with  a  little  patience  one  may  often  find  a  plane  of 
cleavage,  especially  if  the  parietal  peritoneum  is  involved.  If  the 
organ  cannot  be  separated  from  the  parietal  peritoneum,  a  segment 
of  this  latter  is  to  be  cut  nut  and  left  attached  to  the  viscus  concerned. 
In  the  case  of  the  omentum  it  is  to  be  ligated  twice  and  cut  between. 
In  the  case  of  the  intestine,  the  greatest  rare  must  be  used  not  to 
brrak  through  its  wall. 

In  general,  intestinal  adhesions  di.-icovered  in  tJie  course  of  opera- 
tion are  not  to  be  broken  up  e.\cept  as  they  interfere  with  the  workin 
hand  or  arc  likely  to  obstruct  the  bowel. 

If  no  plane  of  cleavage  can  be  found,  then  the  other  organ  involved 
must  be  deprived  of  its  peritoneal  coal  to  protect  the  gut.  If  the  sur- 
/ace  of  the  iDtestinakl  \oo\>  U  left  raw  after  the  separation,  the  Lcmbcrt 
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suture  should  be  cm|)Ioy«i.  If  (he  bowel  wall  is  torn  through,  it 
must  be  repaired  by  two  rows  of  suture,  a  ihrough-and^Lhrough  and 
a  Lcmbcrt  suture. 

IJemoTfhage.-~T\ie  visceral  liio<Kl  supply  is  complex;  to  have  its 
anatomy  clearly  in  mind  is  a  great  advantage  in  the  case  of  hemor- 
rhage from  Uirger  vessels.  To  locate  the  vessel  at  fault,  to  clamp  it 
and  ligatc  quickly,  speeds  the  operation.  Capillary  oozing  can 
generally  be  controlled  by  a  few  moments'  application  of  hot  com- 
presses. A  compress  wet  with  alcohol  will  often  promptly  check  free 
bleeding.  If  the  (»>zing  is  persislenl  at  ihe  end  of  the  operation  and 
measures  applied  have  failed  to  check  it,  Ihe  alxlomcn  must  not  be 
closed  without  drainage. 

To  insure  against  recurrence  of  hemorrhage  as  well  a*  to  prevent 
infection  and  adhe&iuns,  all  raw  surfaces  should  be  covered  over  with 
a  peritoneal  coat.  It  is  never  desirable  and  seldom  necessary  to 
leave  a  denuded  area  in  the  peritoneal  cavity.  Use  of  ihe  Lenibert 
suture  and  of  the  free  omentum  enables  one  to  obliterate  them. 
Such  as  must  be  left  should  be  sprinkled  with  aristol. 

Drainage.— The  old  dictum,  "When  in  doubt,  drain,"  docs  not 
apply  with  such  force  to  laparotomy  as  formerly.  In  fact,  there  are 
those  bold  enough  to  say.  "When  in  doubt  do  not  drain."  Still  it 
must  be  admitted  that,  in  spile  of  drawbacks,  drainage  is  a  real 
safeguard  against  infection.  One  should  drain,  then,  when  any  sep- 
tic process  is  present  or  is  likely  to  develop,  as  in  the  case  of  per- 
forating wounds  of  the  intestine. 

Drainage  nni-^t  l)e  employed  whenever  it  \i  im|>ossiblc  to  control 
bleeding  from  raw  surfaces.  If  there  is  no  infective  process  present 
in  the  peritonea!  cavity,  if  there  is  no  obvious  reason  for  any  to 
develop  later,  the  abdomen  is  to  be  closed  completely. 

The  preferable  method  of  draining  (he  abdominal  cavity  \6^y 
rubber  lubrs.  This  is  the  only  method  available  if  pus  is  present. 
If  the  main  object  is  to  get  rid  of  blood,  tlien  the  tube  should  contain 
a  wick  of  gauiie  which  should  rest  upon  the  oozing  surface  (hat  it  may 
serve  Ihe  double  purpose  of  hemostasis  and  drainage. 

As  soon  as  the  ooicing  has  ceased  the  gauxe  wick  i»  to  lie  withdrawn 
and  usually  it  is  ineffective  after  twenty-four  hours.  The  removal 
of  gauze  drains  is  often  difficult  iii4  \!wt  Vi^tNiwstt.  toc-m.'^'^ws-  if»Si». 
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The  tubal  drains  arc  lo  he  removed  as  soon  as  the  danger  of  sepsis 
is  passed,  which  is  usually  aflcr  ihe  third  day.  If  at  this  time 
infection  has  developed  the  tube  is  withdrawn,  sterilixed,  and  replaced 
and  so  on  daily  thereafter  until  the  suppuration  is  under  control.  It 
h  in  these  cases  that  Balsam  Peru  is  of  service  in  checking  the  pus 
formation. 

I     Repair  of  llif  Abihmiiuil  tFuH.  -SupjKisc  the  operation  campiclc. 
The  final  inspection  of  ligatures  and  sutures  is  made,  the  cavity  is 


Pig.  jcR. — Repwi  of  Ibe  nlxlu- 
■ninal  wdl.  INiRtaiuum  nuiunil. 
ConUouiiiu  •UTure  ot  rccli  uid  (u- 
«ia  tXBiui.    ICuibt.) 


Pia.  jQD. — PfticiA  fcjiurwl.  1n- 
(fnuptcd  skin  luiuni  plavtil.  tt»if 
to  Lib 


wiped  out,  the  compresses  arc  removed  and  counted,  the  vessels  in 
the  alxlominal  wall  that  were  dampeil  arc  ligatcd,  if  necessary,  and 
repair  of  the  abdominal  wall  is  begun. 

The  peritoneum,  Ui  which  ihc  forceps  still  remain  attached,  is 
pulled  up  into  view.  If  the  Trendelenburg  position  has  been  used, 
the  table  is  now  brought  Ui  the  hori/nnial;  the  intestines  are  brought 
back  into  place,  the  omentum  spread  out  over  them,  and  a  compress 
to  protect  l)\e  \Kiwt;\  wVWfc  \\\t  t*^^^'''"*^'^  ^  ceyaircd  with  a 
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(ontmuous  No.  i  calgtU  suture.     The  compress  is  withdrawn  before 
the  last  two  or  three  stitches  arc  passed. 

The  aponeurosis  and  muscles  arc  now  repaired  with  conHnuous 
chromk  gul  sulure  (Fig.  398). 

The  j*jw,  finally,  is  to  be  rejtaircd  with  interrupted  silkworm-^ul 
sutures,  passing  some  of  ihem  deep  enough  to  include  the  muscles  and 
ai>oneurosis  so  as  to  obliterate  any  dead  spaces.  If  coaptation  is 
not  perfect,  a  few  superficial  latgul  sutures  may  be  used  as  necessary. 
One  may  dose  the  skin  simply  by  the  continuous  catgut  or  chromic 
gut  suture  or,  as  many  prefer,  by  the  subcuticular  stitch  (Fig.  399). 

Of  course,  if  drainage  has  been  employed,  the  closure  cannot  be 
complete,  though  the  suturing  is  to  be  carried  close  up  to  the  tube. 
In  case  great  haste  is  required,  the  abdomen  may  be  closed  by 
through -and- through  sutures  of  silkworm-gul. 

Aftrr-treatrnenl.^ln  the  uncomplicated  case,  the  after-treatment  is 
simple.  The  patient  is  put  to  bed  with  hot-water  bottles  at  his  feet 
and  provision  made  for  proper  ventilation.  Fresh  air  is  of  the  utmost 
importance.  As  he  recovers  from  the  anesthetic,  he  is  given  water 
cautiously  for  the  first  twenty-four  hours.  After  that,  liquid  nour- 
ishment should  be  ^iven  in  small  quantities  at  frequent  intervals. 
The  bowels  should  be  moved  on  the  second  day  by  a  light  soapsuds 
enema. 

It  is  rare,  however,  that  these  patients  do  not  have  some  complica- 
tion. If  there  was  much  shock  or  much  lifmorrhagr.  or  if  the  anes- 
thesia was  prolonged,  give  normal  solution  by  one  of  the  three 
melho<U,  hot  coffee  by  the  rectum  and  whatever  cardiac  stimulant 
may  seem  indicated,  strychnia,  brandy,  or  camphorated  oil. 

If  the;tii/K  is  severe,  small  doses  of  morphine  hypodcrmically  should 
be  given  until  the  patient  is  comfortable. 

If  there  is  much  nausea,  try  a  glass  of  warm  soda-water  which  will 
probably  be  thrown  up,  and  thus  washes  out  the  stomach.  If  the 
nausea  is  quite  severe,  wash  out  the  stomach  and  put  the  patient  in  a 
half-sitting  position.  If  the  thirst  is  e.\tremc  along  with  vomiting, 
enemas  of  normal  salt  solution  give  the  most  relief. 

Sometimes  5-15  minims  of  aromatic  spiriLs  of  ammonia,  given 
b)i)oderm]cally,  tend  to  relieve  the  nausea,  while  acting  as  a  difiusi- 
ble  stimulant. 


OEKBHAL  TECHNIC  OP  LAPAROTOlfY 


Tf  ihere  is  much  flatulence  or  mficorism,  give  minute  doses  of  calo- 
mel and  empty  the  bowel  with  soapsuds  enema.  If  this  docs  not 
give  relief,  the  enema  consisting  of  3  ounces  of  Epsom  salts  and 
glycerin  and  i  ounce  of  tuqtenline  may  be  emploj-ed, 

A  cuk  diialation  of  tlic  stomach  must  be  watched  for.  If  discovered 
at  once  and  properly  treated  it  is  not  a  serious  complication.  Other- 
wise it  may  be  a  large  factor  in  determining  a  fatality. 

Gasuic  lavage  with  alkaline  solutions,  followed  by  small  doses  of 
calomel,  usually  sjwedily  controls  tliis  complication. 

A  special  line  of  treatment  is  required  if  poit-operatior  iltus  develops 
(sec  page  586). 


CHAPTER  VI r 
LAPAROTOMY  FOR  TRAUMATISM 


The  ifidfcatiom  for  laparotomy  following  traumatism  are  as  follows: 

I.  Perforating  gunshot  wounds. 

3.  Perforating  stab  wounds  likely  to  have  wounded  a  viscus. 

3.  Contusions  of  the  abdomen  presenting  symptoms  of  dangerous 
lesions  of  abdominal  viscera  or  vessels;  not  always  definite,  hut 
operate  at  once  if  you  find  these  appearances  following  contusions: 

(a)  The  abdomittul  uuillx  are  resistant  some  distance  from  the  in* 
jury;  a  progressive  metcorism  reaching  the  hepatic  region;  dullness 
over  the  iliac  fossa?  or  the  flanks,  indicating  hemorrhage. 

(b)  The  pulse  is  weak  ami  rapid,  and  growing  wOrse. 

(c)  The  gfiterat  cottdilion  of  the  patient  is  alarming,  pallor,  pain, 
excitement  or  delirium,  subnormal  temperature. 

But  whether  it  be  an  open  wound  or  a  contusion,  do  not  wait  for 
the  symptom.*  of  peritoniiis,  for  it  will  iheti  likely  be  too  late.  The 
operation  b  delicate  and  dangerous  in  the  hands  of  the  unskilled, 
and  yet  the  patient's  life  depends  ujwn  it.  There  is  no  lime  to  send 
for  a  specialist  urJcss  he  is  right  at  hand,  and,  as  Vcau  says,  it  is 
better  for  the  patient  to  be  operated  on  early  by  an  ineiperienced 
surgeon  than  to  be  operated  on  too  late  by  the  best  surgeon  in  the 
land.  It  i-<  an  intervention  in  which  one  never  knows  what  he  is 
going  to  find. 

The  skps  of  the  operation  are; 

(1)  .\  laparotomy. 

(2)  Search  for  the  hemorrhage  if  there  is  blood  In  the  alHlomeo. 

(3)  Search  for  visceral  injuries. 

General  anesthesia  is  indispensable,  and  ether  is  preferable  unle»» 
compelled  to  operate  in  close  quarters  by  lamp  light.  Every  pre- 
caution must  be  taken  not  to  aggravate  shock;  the  limbs  should  be 
wrapped  and  the  chest  protected.    The  whole  8.tv\.w\a\  i«fa4s«M*a^. 
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wall  must  be  sterilized.     Be  prepared  for  normal  salt  injections, 
often  necessary  throughout  the  operation. 

(i)  Lapiirohmy.  Wiiatever  be  the  site  o(  the  wound  or  contusion, 
make  an  incision  in  the  middle  line;  below  the  umbilicus,  usually; 
above,  if  the  injury  points  to  the  epigastrium.  The  incision  at  first 
should  be  about  3  inches  long.  It  will  be  necessary  to  extend 
it  if  the  preliminary  examination  reveals  visceral  injuries.  Divide 
the  skin  and  fatty  tissues  and  catch  uj>  the  bleeding  vessels.     Look 

for  the  linea  alba,  but  if  nut  readily 
found,  go  through  the  muscle;  it  docs 
not  greatly  matter.  Divide  the 
transvcrsatis  fascia  and  expose  the 
subperitoneal  fatty  tissue.  It  may 
be  quite  thick. 

The  peritoneum  will  probably  not 
be  recognized  by  its  appearance,  but 
rather  by  observing  the  tissues  gone 
through.  It  is  usually  bulging. 
One  may  be  able  to  see  free  blood 
in  the  cavity  by  reason  of  its  tran&- 
^parency. 

Catch  up  the  peritoneum  with 
dissecting  forceps  and  incise  the  cone 
thus  formed,  with  the  cutting-edge 
of  the  8cal|>cl  turned  away  from  the  abdominal  cavity,  that  the 
bowel  may  not  be  wounded  (Fig.  400).  Enlarge  the  small  open- 
ing thus  created,  and  direct  the  assistant  to  seize  the  lips  of  the 
peritoneal  wound  with  forceps. 

Pay  no  attention  Lo  the  blood  which  may  pour  out,  but  proceed 
rapidly  to  elongate  the  peritoneal  wound  with  the  scissors,  protect- 
ing the  bowel  with  the  left  inde.i  finger  (Fig.  401).  Remember  the 
peritoneum  envelops  the  bladder,  so  do  not  open  the  peritoneum 
down  to  the  pubes,  although  the  skin  wound  should  be  carried  thus 
far  in  order  to  give  the  best  view  (Fig.  402). 

Carefully  catch  up  the  lips  of  the  peritoneal  wound  with' forceps 
fvhich  may  also  serve  as  retractors;  such  control  of  the  peritoneum 
alio  /aciHtate  its  suturing  at  the  end  <A  *t  o\«^^'^^'^^-    ^'^  ™*y 
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Fic.  400. — Inrlilng  tb«  lold  ol 

periKmeam.      {Guibf.) 
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now  be  necessary  to  push  the  anesthesia  a  little  if  ther«  is  much 
resistance. 

(2)  Locitif  iind  check  the  hemorrhage.  Do  not  be  in  a  hurry  to 
put  a  hand  in  the  cavity  but  observe  closely,  sponging  gently.  The 
character  of  the  11ui<is  may  be  helpful  in  tllagnosis.     The  examining 


Pic.  401. — BoUfYlog  Xbt  pcrjtoriMl  nptninit  iritb  thsieiuon  on  tb*  ind*KHiiB*r 
to  luida.      {Gulit.t 
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finger  may  detect  lesions,  or  the  injured  viscera  may  pu&h  up  into 
the  wound. 

The  hemorrhage  may  come  from  the  following:  (a)  omentum; 
(b)  mesentery;  (c)  the  vascular  organs,  liver,  spleen,  kidney;  (d) 
the  vessels  of  the  posterior  abdominal  wall. 

(aj  The  great  omentum  should  be  s«n\\^  ttVeA  *».\.  "A.  Sit*  <aw*\vi 
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It  may  contain  a  hematoma  and  the  divided  vessels  be  hard  to  find. 
Tie  them  willi  No.  2  catgut.  If  the  omentum  is  tom  and  lacerati>cl, 
resect  the  injured  porlioo  {Fig.  410),  It  may  be  split;  the  large 
vessels  opened  must  be  tied;  the  small  will  be  conlroUed  by  the  con- 
tiouDus  suture,  which  should  reunite  the  edges  of  the  wound.     If  th« 


Fib.  401. — BnUncfng  Ibe  at<cn!nE  lowani  ihc  puko,  tht  bladder  mut  not  W 

omentum  Is  detached  from  the  greater  curvature,  the  stomach  shoutdl* 
be  exposed,  and  the  omentum  sutured  thereto. 

(b)  The  hemorrhage  from  the  meMtitery  may  be  arrested  in  the 
same  manner,  though  one  may  not  find  it  until  lu  the  course  of  in- 
spect'tDg  the  gut.  Mesenteric  wounds  ofien  exist  without  \'i9c«™l 
■Ujffury.    In  saturing  the  tear,  lhciw:td\cmiia\.\«v*ss«d  close  to  the 
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the  wounri  so  that  no  vrssci  may  be  wounded  or  included  in 
[he  tie. 

If  its  attachment  to  the  bowel  is  disturbed  for,  say,  more  than  3 
inches  or  if  it  is  necessary  to  tic  a  branch  as  large  as  the  radial,  the 
integrity  of  the  corresponding  section  of  gut  is  compromised  and  it 
will  be  advisable  to  resect  If  unable  to  do  that,  treat  it  as  the 
doubtful  bowel  is  treated  in  strangulated  hernia  (see  page  609). 

(c)  If  the  hemorrhage  proceeds  from  a  wound  of  the  liver,  spleen, 
or  kidney,  tampon  methodically  and  firmly  with  sterile  gauze. 

If  the  liver  is  ruplured  extensively  and  tamponade  has  no  effect, 
try  deep  suturing.  If  this  docs  not  succeed,  tlie  wound  is  probably 
beyond  surgical  aid. 

If  the  spleen  is  extensively  lacerated,  remove  It  (see  page  549}. 

(d)  If  the  vessels  of  the  poilerior  abdominal  waQ  are  involved  or 
ihe  splenic,  mesenteric,  or  reiial,  il  will  often  be  very  difficult  to 
iind  the  starting-point  of  the  hemorrhage,  for  it  is  in  the  midst  of  a. 
great  clot.  Begin  by  applying  a  large  compress  to  the  suspected 
point  and  make  tirm  pressure.  Following  this,  rapidly  wipe  out 
all  the  clots  and  reapply  Ihc  compress.  Raise  its  edge  gradually 
and  as  each  bleeding  point  appears,  clamp  it.  It  will  often  be  im- 
possible to  ligale  at  thai  depth  and  forceps  are  left  attached.  The 
forceps  arc  to  remain  twenly-four  to  thirty-six  hours.  These  must 
be  removed  without  violcoce. 

(3)  Woumis  of  Ike  InUsline:  Do  not  forget  that  intestinal  per- 
forations arc  often  multiple,  are  usually  so  after  gunshot  wounds,  so 
that  il  is  absolutely  necessary  lo  inspect  the  whole  intestine  that  no 
wound  may  be  overlooked. 

(A)  Examinalion  ft} the  Btnoel. — The  procedure  mu.st  be  methodical. 
Do  not  pick  up  first  one  segment  and  then  another  indiscriminately; 
in  this  way  one  part  may  be  examined  several  times  and  another  part 
not  at  all. 

Begin  by  picking  up  wEth  forceps  any  part  of  the  bowel  that  may 
present;  these  forceps  will  serve  as  a  starting-point  and  landmark. 
It  will  not  hurl  the  bowel  with  its  pressure,  as  it  includes  in  its  hold 
only  the  serous  and  muscular  coats  (Fig.  403). 

Begin  at  this  point,  then,  pulling  up  to  view  segment  after  seg- 
ment, and  as  it  is  inspected,  return  vl  Vo  VV*  ca.VvV'j.    "Wiku  ■m*- 
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ncuvcr  may  be  attended  with  difficulty  especially  if  one  is  com; 
lo  operate  lale,  when  peritonilis  has  begun  and  the  partially  paral 
bowel  is  greatly  distended.  If  several  folds  of  the  bowel  should 
escape  and  there  is  dilficully  in  returning  them,  the  procedure  a» 
described  on  page  )^i  will  be  helpful. 


Fio.  40J. — BuolninE  1b«  bowil.    (V(«n.) 

Begin  by  lifting  up  the  abdominal  wall  by  means  of  the  retractors. 
Cover  the  refractory  mass  with  a  wide  compress  and  then  luck  each 
border  of  the  compress  into  the  wound,  gradually  workbig  it  into  the 
abdominal  cavity.  It  will  carry  the  bowel  along.  Then  carefully 
withdraw  the  compress. 

Examining  thus  the  small  intestine,  one  of  its  fixed  points  will 
finally  be  reached,  either  the  cecum  or  the  duodenum;  return  then 
lo  the  forceps  and  work  in  the  other  direction.' 

'  In  the  case  of  gunshot  wounds  penetrating  the  nbdomcn  from  bebiod,  the 
difficulties  in  locaticg  the  injuries  may  be  greally  im-rrased,  a  (act  illustrated  by 
the  following  case: 

A  colored  mnn  was  brought  to  the  City  Hcispilnl  with  a  gunshot  wound  in  the 
buck,  the  bullet  entering  the  right  lumbar  region  about  2  inches  from  the 
iniddle  line.  Progrcsfiivc  abdomindt  distention  and  tenderness  with  symptoms 
of  he  mo  rrhngt  pointed  to  a  visceral  injury.  He  was  immediately  opcttiled  upoa; 
the  abdomrn  was  opened  below  the  umbilicus.  Thepclvb  contained  consider- 
able  blood,  but  there  was  not  the  quantity  «ii|jcctcd.  A  systematic  eiaminalion 
0/  iJic  intestine  torn  the  cecum  to  ibe  duodeno- jejunal  juncture  revealed  no 


i  nation     fl 
no  per-   ^| 


KKPAIR  OF  THE  INTESTINE 

Whenever  a  perforation  is  found,  it  must  be  repaired  before  look- 
ing further. 

(B)  Repair  oj  Ihe  Inteslinal  Wound.— VJ hen  an  intestinal  wound 
Is  located,  seize  its  edges  with  two  forceps,  including  only  the  serous 
and  muscular  coats,  draw  the  part  outside  the  cavity  and  isolate  it 
with  compresses  and  then  suture. 

(a)  Non-perforating  wounds  are  sufficiently  repaired  by  two  or 
three  Lcnihert  sutures. 

(b)  Small  perforaling  wounds,  such  as  bullet  wounds,  must  be 
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Fio.  4»4.— The  incluuv*   aulur*  puudi  tifd  anil  Licmb«rt  uitur*  ptMtdi  Lcoibgrc  tiwl. 

repaired  by  suture  in  two  layers  (Fig.  404),  With  fine  silk,  No  i, 
make  a  suture  which  includes  ail  three  coats,  serous,  muscular  and 
mucous  (I-'ig.  405).  If  the  wound  is  longer  than  two-thirds  of  an 
inch  use  two  such  sutures,  etc.  These  sutures  arc  to  be  covered  in 
and  buried  by  the  second  layer,  which  involves  only  tlie  serous  coat 
(Lemberl  suture).     In  introducing  them,  begin  at  least  ^^  inch 

furution,  N'u  opening  in  the  posterior  abdominal  uroll  cuuld  be  found  below  the 
level  of  Ihc  umbilicus.  The  Jnci&ion  ivas  cilm.lcd  anil  the  fXkniiiilng  linger 
localfd  a  It'ur  bcrhind  l)ic  ilumacli.  At  lliSs  lim<^  Ihi-  pnlicnt's  condition  grew  10 
bod  il  was  necessary  lo  cease  the  search  %ad  before  Ihc  BbdomcD  could  be  com- 
pJclely  closed,  h«  died. 

The  post-morlcm  rcvealwla  long  t«iirin  the  tnnsvene  portion  of  the  duodenum. 
The  bullet  hnd  struck  ihc  trannvcrtc  pine rss  nf  a  lumbar  vertebra,  had  deflected 
to  the  left,  wounding  the  ascending  vena,  cava  and  llic  duodenum,  and  had  lodged 
in  the  anterior  abdominal  n'olL  The  blood  eurnping  from  the  vena  cava  had  not 
emptied  into  the  abdonicQ,  but  had  followed  tlie  vein  along  the  spine  and  had 
flooded  the  pcuterior  medjoitinum. 
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hack  ol  ihe  lirsl  line  and  use  cither  a  conUnuouH  or  interrupted  sutc 
(Fig.  406}. 
(c)  larit  Perforating  Wounds. — IE  the  wound  is  an  indscd  on" 


PtO.  4*0. — The  Bfil  Urer  ot  (uluies  Pift.  40T — Applyiog  i«ro-«Broii» 

includd  mil  cOAti.    i,VtauJ)  Ct^niberl)  Euturei.    (Vjhii.) 

suture  without  refreshing  the  edges,  but  if  it  is  contused  or  lacerated 
(Fig.  408)  il  will  be  necessary  for  repair  lo  trini  away  to  the  sound 
tissue;  but  take  care  not  to  diminish  the  caliber  of  the  gut. 


Fic  401. — Ttiaimine  ■■'«»  lbs  Pic-  409, — Tmrnsng  tuinn  lo  prevent 

brulud  tiuus.    iVtta.)  a»rc«wio«  ot  lh«  bowel.    {VrM.'i 

As  before,  beginning  at  one  angle,  introduce  the  first  line  of  the 
suture,  including  all  the  coats,  and  using,  if  possible,  a  continuous 
suture  (Fig.  4og). 
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The  second  line  of  (Lcmbert  or  sero-serous)  sutures  must  begin 
and  end  H  inch  beyond  the  limils  of  the  first  and  the  needle  must 
be  entered  far  enough  away  from  the  first  line  that  the  peritoneal 
surfaces  may  be  well  apposed  and  the  first  layer  completely  covered 
(Fig.  410). 

(C)  Meiectioti  0/  IhtGul.—U  the  wound  involves  more  than  two- 
thirds  of  the  circumference  or  if  there  is  a  contusion  of  the  whole  or 
a  large  part  of  the  segment,  it  will  be  necessary  to  resect  and  do  a 
circular  enterorrhaphy  or  some  other  form  of 
anastomosis,     If  the  operator  cannot  undertake 
that,  then  the  gut  must  be  treated  as  in  the 
gaogrenc  of   strangulated   hernia,   making  an 
artifidal  anus  (see  page  651).     For  resection  of 
gut,  sec  page  609. 

Drain  the  peritoneal  cavity  with  a  Miculicz 
drain  where  there  is  oozing,  and  with  a  drain- 
age-lube if  infection  is  feared  (see  Chapter  V  on 
Drainage). 

Close  the  abdominal  wall  by  three  tiers  of 
suture;  the  peritoneum  with  a  continuous  suture  of  catgut,  the 
muscles  with  chromicizcd  catgut,  and  the  skin  with  silkworm-gut. 
Apply  a  dry  dressing. 

Subsfifuent  Care. — Order  complete  rest  and  absence  of  food  for 
forty-eight  hour*,  not  even  excepting  milk.  To  quench  the  thirst, 
let  the  patient  suck  a  cloth  saturated  with  water.  It  will  nearly 
always  be  expedient  to  give  salt  solution  cither  by  rectum  or  sub- 
aitaneously ;  in  the  worst  cases  by  intravenous  infusion. 

Cliantje  the  dre<.si[ig  (he  following  day.  It  will  probably  be  satu- 
rated witli  bloody  scrum.  On  the  second  day  remove  the  tampons 
and  replace  with  smaller  ones.  On  the  fourth  day  remove  the  drain- 
age-tube, if  employed,  and  replace  with  smaller  one,  which  may  be 
dispensed  with  after  the  eighth  day. 

Progmiih.—Tiie  prognosis  will  depend  upon  the  extent  of  the 
injuries  and  the  skill  of  the  operator. 

Death  may  occur  from  hemorrhage  or  perilonitU  shortly  after  the 
operation,  or  about  the  eighth  or  tenth  day  if  the  suturing  has  been 
imperfectly  done. 
JS 
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Fecal  ah$<m  and  fecal  fistula  may  result,  requiring  a  later  open* 
lion,  or  which  may  eventually  cure  themselves. 

Complete  recovery  happily  very  often  occurs  and  would  be  the  rule 
if  the  doctor  had  the  judgment  or  authority  to  operate  within  the 
first  [cw  hours  after  the  Iraumalism. 

WOUNDS  OF  THE  STOMACH 

If  the  injury  involves  the  upper  pole  of  the  abdomen,  the  stomach 
must  be  examined  caietidly.  Extensive  injuricsareofien  overlooked. 
An  escape  of  gas  and  bleeding  may  point  to  the  situation  of  the  lesion. 

Pick  up  the  stomach  with  gauze  to  gel  a  firmer  hold,  and  examine 
the  anterior  surface  systematically.  Repair  any  wounds,  as  in  the 
intestine,  by  (wo  rows  of  suture;  the  one  including  all  the  coats,  the 
other  only  the  serous  and  muscular. 

In  the  case  of  gimshot  wounds,  examine  the  posterior  surface.  To 
reach  the  posterior  surface,  Auvray  insists  upon  a  large  incision  in 
the  gastro-colic  omentum  along  the  lower  border  of  the  stomach, 
for  a  large  incision  facilitates  examination  and  does  not  compromise 
the  vitality  of  any  structure.  U  even  then  one  cannot  gain  full 
access,  he  advises  an  ex])loral.ory  gastrotomy  (Revue  de  Chirurgic, 
Nov.  lo,  1906). 

The  posterior  surface  may  be  reached  another  way,  by  turning 
up  the  transverse  colon  and  opening  the  transverse  meso-colon.  To 
prevent  the  spread  of  fluids  which  may  escape  from  the  stomach 
the  field  must  be  carefully  walled  off  with  compresses  as  the  explora- 
tion proceeds.  If  the  wound  can  be  felt  but  is  impossible  to  be  seen, 
then  no  attempt  must  be  made  to  suture,  but  the  cavity  is  to  be 
thoroughly  drained, 

If  there  has  been  much  loss  of  substance,  it  may  be  accessary  to  do 
a  gaslro-cntcrostomy. 

WOUNDS  OF  THE  LI\T,R 

If  the  nature  of  the  abdominal  injury  leaves  no  doubt  that  the 
liver  is  wounded,  il  may  be  advisable  to  vary  the  procedure  as  al- 
ready described.     A  support  under  tlie  back  tilts  the  abdomen  so 
that  the  intestine  drops  down  toward  the  pelvic  cavity,  and  at  the 
same  time  the  liver  is  bulged  forward  and  uiade  more  acce^ble. 
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The  incision  beginning  at  ihc  cnsiform  cartilage  may  follow  the 
costal  arch,  dividing,  if  neccssarj-,  the  riRht  rectus  mus.de.  It  may 
even  be  necessarj*,  in  order  to  reach  the  u|>i»cr  surface  of  tbc  liver, 
to  resect  the  tenth,  ninth,  or  dghth  rib. 

You  may  find  on  examination  of  the  viscera  that  the  liver  has  been 


Fio-  411. — Sutun  ot  th>  livcT.    tUoynUttni 


XOHttaed,  atid  there  b  evidently  a  hematoma  formed  beneath  the  cap- 
sule. It  is  better  not  to  dtsturli  it  unless  the  conditions  seem  to 
indica:te  continuation  of  oozing. 

P'^Scre  may  be  an  open  wound  of  any  character  orexlcntwilhgreal 
orrbajie.  One  should  attempt  to  catch  up  and  HroU  tbc  bleeding 
Is,  employing  a  fine  clip  or  ar'ery  forceps.  The  veins,  as  well 
iearteri«ft,  witl  stand  the  strain  oiaUga.l.'Mc,\jMVwia.'j'ftKft*^'^»'^«- 
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dissected  loose  from  the  liver  substance  before  the  ligature  can  be 
applied. 

If  the  patient  is  not  too  weak,  attempt  repair  by  suture.  It  is  a 
little  difficult,  but  quite  possible  and  certainly  desirable, 

Emiiloy  a  blunt-pointed  needleand  do  not  push  it  through  boldly, 
but  slowly,  and  as  you  push,  gently  oscillate  the  needle.  In  this 
manner,  the  point  may  slip  by  the  vessels.  Employ  a  large  catgut 
suture,  as  a  fine  suture  cuts  through  the  soft  tissue  {Fig.  411), 

Van  Buren  Knott  (Iowa  Med.  Journal,  Oct.,  too?)  recommends 
inserting  a  strand  of  catgul  jiarallel  with  the  liver  wound,  tying  the 
ends  of  the  strand  over  small  skeins  of  catgut  to  prevent  tearing. 
Transverse  interrupted  sutures  are  Ihen  passed  so  as  to  include  the 
parallel  sutures  first  passed, 

Failing  to  suture,  there  is  nothing  left  but  the  tamponade,  and  this, 
of  course,  is  the  only  thing  available  in  lacerated  wounds. 

Haynes,  of  New  York  (Annals  of  Surgery,  July,  1907),  describes 
a  case  iUu.>ilrative  of  some  of  the  difficulties  of  treatment  and  the 
sequelae  of  liver  wounds. 

Patient,  a  man  of  twenty  years,  was  brought  to  the  Harlem  Hos- 
pital with  gunshot  wound  just  below  the  tip  of  the  ensiform  cartilage. 
The  bullet  wa.*  found  to  have  traversed  the  liver  from  before  back- 
ward, and  it  was  necessary  to  get  at  the  wound  of  exit. 

From  the  median  incision,  a  second  incision  was  made  transversely, 
dividing  the  right  rectus  and  the  seventh  and  si.vlh  costal  cartilages. 
The  falciform  ligament  was  also  divided.  With  strong  traction  upon 
the  costal  arch,  the  posterior  wound  could  be  reached  and  felt  but 
not  seen,  readily  admitting  two  fingers. 

By  the  sense  of  touch,  an  iodoform  wick  was  packed  into  this 
wound  and  a  smaller  one  introduced  into  the  anterior  wound,  and 
both  brought  out  through  the  abdominal  incision.  Tbb  did  not 
entirety  control  the  hemorrhage,  and  so  the  liver  was  forced  up 
against  the  diaphragm  and  held  by  a  large  Miculicz  tampon  bdow 
the  liver. 

The  rei-lus  was  sutured.     The  peritoneum  was  repaired  with  the 

falciform  ligament  included;  the  abdomiiial  walls  sutured  above  and 

beiow  the  gAixze  n-icks. 

Oa  the  tenth  day  the  tamponade  vn.%  itmwtA-,  iwd  a  few  days 
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^WutBi't  ttie  gauze  wicks,  for  which  rubber  tubes  were  substituted,  a 

H^B&diarge  of  bile  and  pus  being  present. 

At  the  end  of  the  third  week  it  became  necessary  to  secure  addi- 
tional drainage,  and  the  ninth  rib  was  resected  in  the  axillary  line, 
where,  in  the  mcanlime,  the  bullet  had  been  located;  the  costal  and 

I  phrenic  pleura  were  sutured,  and  the  pleural  cavity  thus  shut  off. 
The  diaphragm  was  opened,  the  pus  drained  out  and  a  long  tube 
passed  from  the  anterior  to  the  posterior  abdominal  wounds,  and  a 
smaller  one  left  in  the  posterior  wound. 
The  progress  of  repair  was  slow  but  sure,  five  months  elapsing 
before  the  cure  was  complete. 

It  should  be  remarked  that  very  rarely  after  gunshot  wounds  of 

I  the  liver  Js  there  notable  external  hemorrhage.  One  must  determine 
the  degree  of  injury  from  the  signs  of  internal  hemorrhage  and  the 
evidences  of  peritoneal  reaction  which  later  develop. 


WOUNDS  OF  THE  PANCREAS 
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Do  not  forget  to  examine  the  pancreas  in  wounds  of  the  upper 
zone  of  the  abdomen.  Reach  the  pancreas  from  above  the  stomach, 
opening  through  the  gastro*hepatic  omentum. 

Carefully  mop  out  the  fluids,  blood  and  pancreatic  juice.  Pack 
around  the  site  with  compresses  and  try  to  suture.  Sometimes  two 
or  three  deep  sutures  will  coapt  the  wound  surface  and  completely 
check  the  hemorrhage.     If  the  tail  is  much  crushed,  resect  it  and 

■  suture  the  stump.     Use  gauze  and  tubal  drainage.     If  the  patient 
does  not  die,  he  may  have  a  subphrenic  abscess  (Figs.  412,  41^). 

WOUNDS  OF  THE  SPLEEN 

■  Any  but  the  slightest  wound  of  the  spleen  is  universally  and  rapidly 
fatal  from  hemorrhage  unless  treated.  One  naturally  thinks  of 
suturing.  If  that  and  tamponade  are  not  effective  to  stop  the 
bleeding,  it  is  indicated  lo  try  to  remove  the  viscus.     This  is  not 

■  difhcult  if  there  arc  no  adhesions,  though,  if  there  are,  failure  is 
almost  certain.     Under  such  circumstances,  as  Moynihan  suggests, 
the  only  thing  left  is  to  pack  with  gauze,  soaked,  if  neces.sary,  in 
^^  adrenalin  solution.  ^^ 
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Noetzel  reviews  his  experience  wilh  six  casai  in  which  he  removed 
the  spleen  for  injury  and  concludes  that  splenectomy  is  the  only 
safe  way  o(  securing  hcmostasis.  Suturing  and  tamponing  may 
arrest  bleeding  for  a  time,  but  there  is  danger  that  it  will  return. 

Holliday,  of  Porlsmouth,  Virginia,  reporis  a  case  illustrating  the 
subject  (Virginia  Medical  Semi-monthly  Journal,  January  ii,  1907); 
patient,  boy,  age  i;,  was  struck  in  left  side  by  a  flying  pulley,  frac- 
turing his  arm  in  several  places  and  contuwng  the  abdominal  walL 
His  condition  shortly  became  serious;  temperature  subnormal, 
absolute  dullness  on  the  left  side,  and  marked  rigidity.     Immediate 


Pica^  411  ftO'l  413. — Melhod  of  luture  c4  ■  vound  In  the  pBdfnu.  I'^o  or  thrv*  <lt«p 
mlurvt  of  itaul  cjilcul  or  kilk  am  passed,  jind  vrrmcid-iuKfeCE*  dmtrn  loi^tbcr.  The  vruund. 
•dgw  an  then  tuiutEd  with  flnr  utgut  iutur».     (MoyniAaii.) 


operaii'on.  The  palient  was  almost  eviscerated  before  the  bleeding 
could  be  located,  hut  which  was  finally  found  to  proceed  from  the 
lacerated  cvlernal  surfjwc  of  the  spleen;  2  splenectomy  was  quickly 
done,  and  the  abdomen  closed  without  drainage.  Convalescence 
was  easy  and  uncvcnlful. 

Spltnectomy. — The  operation  following  rupture  generally  finds 
the  incision  made  m  the  middle  line  on  account  of  the  indications 
for  hemorrhage. 

The  spleen  is  brought  up  into  view  and  delivered  from  the  abdom- 
inal cavity  and  clamped,  avoiding  any  si  rain  upon  its  pedicle,  for  the 
veins  have  eitremcly  thin  walls  (l-'ig.  414). 

Ligate  and  divide  Ihe  pedtde.    Transfix  the  pedicle  with  a  double 

ligature  and  tic  each  half  separately,  and  finally  tie  the  whole  pedicle 

ia  a  single  ligature.     If  the  liganient  is  large  and  thick  it  may  be 
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necessary  lo  ligat«  it  "cnchamc"  (Fig.  415).  The  pedicle  is  next 
divided,  the  sptecn  removed,  and  its  bed  examined  for  any  bleeding 
points.  The  under  surface  of  the  diaphragm  is  very  likely  lo  present 
some  ooeing. 

Fi§lic,  of  Brooldyn,  dc$cril)cs  a  case  which  illustrates  the  varia- 
tions in  the  procedure.     (AnnaU  of  Surgery,  Jan.,  igo8.) 

A  man  of  twenty-five  years  was  brought  lo  the  Kings  County 
Hospital  with  a  bullet  wound  in  llic  left  side  corresponding  to  the 
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FiOi  414. — Gpleneclomy:  Ounca  ■[•plied  10  iwdiclv  preliminwr  U> 

lin*.     (Cui&t.) 


(lion  along  dotted 


en.  The  symptoms  pointed  to  visceral  injury  and  inira-abdom- 
I  hemorrhage.  An  incision  was  made  over  the  outer  border  of  the 
left  rectus  muscle  from  the  costal  urch  to  a  point  midway  between  the 
umbilicus  and  symphj-sis.  The  stomach  and  inle-siine  were  found  lo 
be  uninjured.  A  perforation  in  the  transverse  mcso-colon  was  re- 
paired, but  the  hemorrhage  continued.  A  transverse  incision  was 
made  and  the  spleen  examined,  revealing  a  rent  which  admitted  two 
fingers.    The  s]>leen  was  pulled  up  inW  \.\«  ■wo*jr4.,  >&«.  ■<yi»si«. 
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clamped  and  Hsatcd  en  masse.  After  removing  the  spleen,  the  ves- 
sels were  Ugated  sq)arulcly.  llie  abdomen  was  Bushed  with  sadinc 
solution,  a  small  gauze  drain  left  in  contact  with  the  stump,  and  the 
wound  dosed  with  through-and- thro  ugh  silkworm-gut  sutures. 
The  temperature  subsequently  did  not  rise  above  ioo°.  The  drain 
was  permanently  removed  on  the  fifth  day.  The  patient  left  the 
hospitiil  at  the  end  of  the  third  week,  entirely  recovered. 


FlG>  4IS> — pedicle  ol  splecD  IJgiltd  "tncluiTia".    (Cuiti-) 


WOUNDS  OF  THE  KIDNEY 

U,  while  examining  the  viscera  in  the  course  of  the  laparotomy, 
you  find  a  ruptured  renal  pelvis  or  a  seriously  lacerated  kidney  bleed- 
ing into  the  peritoneal  ca^ty,  remove  the  kidney.     Make  a  longilu- 
diniii  incision  in  its  peritoneal  covering,  strip  the  organ  out  of  it3  bed 
«k4  lifting  toH-ard  the  surface,  Itce  t.Uc  pedvclc. 
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Ligatc  the  ureter  first  and  then,  if  possible,  each  of  the  vessels 
s«pa.rately.  It  the  oozing  persists,  leave  a  Miculicz  drain  or  a  rubber 
lube. 

Intra-pcritoncal  rupture  without  injury  to  other  viscera  is  very 
rare. 

Extra- peritoneal  wounds  of  the  kidney  do  sot,  as  a  rule,  require 
iDlcrvention. 

That  the  kidney  has  been  involved  will  be  suggested  by  pam, 
frequent  micturition,  and  bloody  urine. 

Rcit  in  bed,  mirphine.  and  limited  diet  are  the  special  indica- 
tions.   An  abdominal  binder  may  give  relief. 

Eliot  (American  Journal  Surgery,  Nov.,  1906)  has  observed  twelve 
cases  of  subcutaneous  rupture  of  the  kidney.  In  seven  cases  there 
was  not  sufficient  extravasation  to  make  a  perceptible  tumor,  and  the 
diagnosis  was  made  by  the  hematuria  and  the  tenderness  over  the 
kidney  and  persistent  rigidity  for  a  number  of  days. 

In  the  remaining  cases  a  well-detincd  tumor  appeared  in  the  ilio- 
costal space,  becoming  more  sharply  outlined  z*.  the  rigidity  dis- 
appeared. In  five  or  six  weeks,  the  tumor  dlsapijcared.  In  no 
instance  was  operation  necessary. 

In  such  cases  of  extra-peritoneal  rupture  as  require  operation,  the 
lumbar  route  should  be  chosen.  Operation  is  indicated  from  the  first 
if  the  violence  was  known  to  be  great  and  a  large  tumor  forms  im- 
mediately. An  operation  is  indicated  at  any  time  symptoms  0/  sepsis 
appear. 

Morris  Miller  reports  a  case  (Annals  of  Surgery,  Feb.,  190S)  of  a 
man  who  fell,  striking  his  left  .-(ide  over  llie  lower  rib.  He  felt  faint, 
and  almost  immcdialcly  passed  a  quart  of  blood  by  the  urethra  and 
later  may  clots.  Miller  saw  him  at  the  hospital  an  hour  and  a  half 
later.  There  was  no  shock,  but  the  side  was  rigid  and  tender,  and  an 
indistinct  dull  mass  could  be  felt  in  the  loin.  An  oblique  lumbar 
inciMon  revealed  an  extensi\'e  rupture  of  the  kidney  with  much 
hemorrhage.  Wicks  of  gauze  were  placed  in  front  and  behind  the 
kidney  and  the  ruptured  segments  pressed  together.  The  patient 
did  well,  the  hemorrhage  gradually  ceased,  though  twice  after  the 
fifth  day  blood  appeared  in  the  urine.  On  the  twelfth  day  the  pack- 
ing was  all  removed,  and  the  opening  fiivalL^  \isa.Vai..    Cii3awk,<ys«s.- 
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menting  od  the  case,  remarks  that  hemorrhage  severe  enough  to 
require  o]>eration  does  not  usually  mean  injury  sufficient  to  require 
nephrectomy.  The  question  of  nephrectomy  must  be  decided  when 
the  kidney  is  csposec). 

Stewart  adds  that  the  two  early  indications  for  operation  arc  a 
progressively  increasing  hematoma  and  constihilional  symptoms  of 
hemorrhage.  In  several  cases  of  moderate  bleeding  he  had  operated, 
and  afterward  been  sorry  he  had  interfered, 


I 


Pic.  416.— R«p*ir  ol  niptund  bladder.  AppIyloB  through-ind -through  futurB.  SiIh 
•cquintly  LeiDbert  iuIum  will  be  ijipUctf  anc!  finnlly  the  purieUj  poritoneum  will  b*  reiwifrf 
btsinaliig  ftt  poJDl  of  nJlvf  titjn  untij  tht  bUdder,    Pcrtlnnrum  retained  br  fortvpc.    tjjt^mt.) 


WOUNDS  OF  THE  BLADDER 

Wounds  of  the  bladder,  U  not  previously  suspected  from  the  nature 
of  the  abdominal  injuries,  are  inferred  from  the  presence  of  urine  in 
the  peritonea.]  cavJly.    Sometimes  the  rent  is  hard  to  locate.    Inject 


tbc  bladder  n-ith  oormal  salt  solution  and  observe  its  mode  of  en- 
trance into  the  peritoneal  cavity. 

The  wound  is  to  he  repaired  by  two  rows  of  sutures,  the  first,  of 
catgut,  involving  all  the  coats  cxctpt  the  mucosa;  the  second,  of 
silk,  includes  the  peritoneum  alone  after  llie  manner  of  theLembcrt 
suture.  The  stitches  of  both  rows  must  be  closely  placed  to  seal  Ihe 
wound.  The  result  may  be  tested  by  filling  the  bladder  with  normal 
salt  solution,  and  any  defect  repaired  (Fig,  419), 


Phj.  41). — V»n 
Rook'i  urctml  afi- 
•MotnolJl.  IBinnii.) 


Fic.  418.— Van  Hook*! 

u  r  F  I  e  r  ( 1     aiutlonuiBii. 
(BinnU.) 


Pig.   410. — AiuMo- 


IBinnit.) 


A  calhelcr  should  be  left  in  the  bladder  for  drainage  and  the 
siphonage  kept  up  for  two  or  three  days.  Subsequently,  the  bladder 
should  be  emptied  by  aseptic  catheterization  for  a  few  days  longer. 
The  peritoneum  should  be  drained  for  ihe  first  forty-eight  hours. 

This  mode  of  treatment  applies  to  the  intra-peritoneal  wounds  of 

the  bladder.    The  ex  Ira- peritoneal  wounds  should  be  treated  on  the 

same  principle,  but  often,  under  such  drcum.slance»i,  the  operator 

■    must  be  content  with  suprapubic  drainage  of  the  bladder  until  the 

M  wound  has  healed. 
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WOUNDS  OF  THE  URETER 

If  it  is  discovered  iliat  the  ureter  is  wounded  either  by  the  trauma 
or  in  the  course  of  the  operation,  an  effort  should  be  made  al  repair. 
Several  methods  are  available.  If  the  injury  does  not  amount  to 
complete  division,  a  few  perforating  sutures  followed  by  Lemberl 
sutures  may  succeed.  Small  wounds  usually  heal  readily,  but  it  is 
safer  to  use  drainage. 

If  the  separation  is  complete,  both  ends  of  the  torn  ureter  may  be 
ligated,  or  the  kidney  may  be  removed,  but  naturally  it  is  preferable, 
if  possible,  to  establish  an  anastomosis.  Under  various  circum- 
stances, the  proximal  end  may  be  anchored  in  the  bladder  or  in  the 
bowel,  or  the  two  ends  may  be  brought  together. 

Van  Hook's  termino-latcral  anastomosb  is  generally  applied. 
The  technic  may  be  briefly  described  in  this  wise: 

Ligate  the  distal  portion  i  ,'4  inch  from  the  end  and  make  a  longi- 
tudinal slit  in  length  double  the  diameter  of  the  tube.  Split  the 
proximal  end  also  for  1/4  inch,  beginning  at  the  free  end. 

Pass  the  sutures.  Employ  a  long  calgut  suture  threaded  on  a 
needle  at  each  end.  One-eighth  inch  from  the  end  of  the  proximal 
portion  of  the  ureter,  pass  the  two  needles  from  without  inward 
(Fig.  417).  Carry  the  two  needles  through  the  split  in  the  distal 
portion,  into  the  lumen  and  let  them  emerge  i/a  inch  below 
the  end  of  the  split  (Fig.  418).  Tighten  the  suture,  which  will  have 
the  effect  of  invaginating  the  upper  segment  in  the  lower  (Fig.  419). 
Around  the  line  of  contact  run  a  Lembcrt  suture,  and  cover  with 
amentum  or  peritoneum. 


CHAPTER  VIII 

APPENDICITIS.     APPENDICIAL  ABSCESS.     PURULENT 
PERITONITIS' 

Inflammation  of  the  appendi.t  presupposes  two  facLora,  lowered 
resistance  and  a  pathogenic  germ. 

The  lowered  resistance  of  the  appendicial  tissue  may  find  its 
origin  in  many  diverse  conditions  involving  it!i  morphology,  anatomy, 
and  physiology.  It  is  generally  agreed  that  it  is  an  organ  undergoing 
a  retrograde  metamorphosis,  or,  at  any  rale,  one  adapting  itself  to 
new  functions. 

There  is  a  small  facility  for  compensatory  circulation  if  its  main 
artery  is  blocked,  and,  in  consequence,  it  is  exposed  to  vicissitudes  of 
nutrition. 

Owing  to  its  varying  |>osition,  it  is  brought  into  contact  and  may 
acquire  connections,  vascular  and  lymphatic,  with  other  abdominal 
and  [^vic  organ.t  and  structures  and,  by  this  means,  be  the  recipient 
of  pathogenic  bacteria  that  had  not  elsewhere  found  a  favorable  soil. 

The  pathogenic  organisms  which,  under  favorable  conditions,  may 
here  develop  and  produce  various  grades  of  destruction  arc  the  bacU- 
lus  communis  coH,  the  streptococci,  staphylococci,  and  others  less 
frequent. 

Whatever  part  each  of  these  causative  agents  may  play  in  its  de- 
velopment, the  fact  remains  that  appendicitis  is  one  of  the  frequent 
and  one  of  the  most  dangerous  and  treiidierous  diseases  with  which 
the  general  practitioner  has  to  deal. 

Diagfiosis.—Tht  diagnosis  is  not  difficult  in  the  typical  cases, 
but  exceptionally  may  be  extremely  difficult,  or  even  impoedbl^ 
until  the  progress  of  the  symptoms  has  been  observed. 

A  diagnosis  should  never  be  made  from  the  mere  presence  of  what 

'  So  important  it,  thii  tubjecc  to  the  general  pnictilioner,  that  he  should  be 
Mti»(ied  to  have  and  itudy  no  works  Icsi  couplelo  th&n  the  cUmLc  MoLMtMeb  <^ 
Dearer  or  Kelly.  ^^ 
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I  regarded  as  the  cardinal  symploms;  not  until  each  sympLom  and 
sign  has  been  weighed  and  accorded  its  proper  significance,  and  all 
other  possible  conditions  excluded,  should  it  be  decided  definitely 
that  the  case  is  or  is  not  acute  appendicitis. 

To  discuss  briefly  ihe  symptoms  upon  which  one  must  rely:  the 
pain  in  the  milder  catarrhal  cases  is  limited  usually  to  the  right  iliac 
fossa.  In  the  ulcerative  type,  with  sudden  onset,  or  the  perforati\'c 
type,  it  is  very  likely  at  first  to  be  general  over  the  abdomen,  but  after 
a  few  hours,  is  rather  definitely  localized  In  the  right  side.  In  the 
gangrenous  cases,  it  may  be  absent  in  one  case  or  severe  in  another, 
depending  upon  the  degree  of  active  peritoneal  inflammation. 

Rigidity  of  the  right  rectus  abdominis  and  pelvic  muscles  is  an 
important  sign,  and  its  degree  is  some  index  to  the  amount  of  perit- 
oneal involvement. 

Gastric  disturbance,  nausea,  and  vomiting  are  fairly  constant  oc- 
currences  in  the  first  stages  of  the  attack,  but  last  only  a  short  time. 
T.  B.  Eastman  has  very  strongly  emphasized  the  frequent  connec- 
tion between  the  chronic  forms  of  appendicitis  and  those  appearances 
of  gastric  indigestion  vaguely  grouped  as  "stomach  troubles." 

Constipation  is  almost  the  rule,  and  Kelly  adds  further  that  it  may 
amount  to  an  actual  obstruction.  Only  rarely  does  diarrhea  appear 
with  the  attack,  and  if  it  does,  may  be  regarded  as  indicating  a'gravc 
form.  Most  rare  of  all  is  it  fur  an  attack  even  of  the  mildest  type, 
to  run  its  course  without  sonic  aberration  of  bowel  action. 

Tenderness  on  pressure  is  a  symptom  upon  which  alone  the  diag- 
nosis is  too  oflcn  made.  It  is  scarcely  possible  for  it  to  be  wholly 
absent,  and  >'ct  it  can  by  no  means  be  relied  upon  to  indicate  the 
severity  of  the  attack.  Rosving  stales  that  pressure  on  the  left 
McBurney  point  always  elicits  pain  in  appendicitis,  but  not  in  other 
cases. 

Robert  Morris  adds  something  to  this  phase  of  the  diagnosis.  He 
dainu  thai  tenderness  upon  pressure  over  a  point  oppowtc  the  um- 
bilicus iji  the  line  of  the  anterior  superior  spine  of  the  ilium  has  a 
special  significance  and  is  due  to  involvement  of  the  lumbar  ganglia. 
Thus  Morris'  point  on  the  right  side  will  be  tender  in  appendicitis. 
If  that  point  on  both  sides  is  tender,  the  trouble  is  located  in  tbe 
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Tumor.— It  is  folly  to  wait  for  this  sign  to  complete  the  diagnous, 
for  it  means  the  certainly  of  a  complicated  pathology.  It  means 
peritoneal  involvement  with  pla&lic  exudates,  or  a  pus  foKVUitioii,  or 
both.  '^-^ 

Dislurbance  of  Pulse  and  Temperature. — There  is  no'  olher  grave 
disease,  perhaps,  in  which  the  pulse  and  temperature  make  such 
limited  excursions.  The  lemperaVure  in  the  mo-sl  serious  cases  may 
not  reach  lo^".  Its  elevation  is  in  no  wise  significant.  The  pulse 
in  the  milder  cases  holds  a  certain  ratio  with  the  temperature.  A 
temperature  of  ioi°,  for  example,  should  be  accompanied  by  a  pulse 
rate  of  90  to  100,  Any  marked  disturbance  of  this  ratio  is  extremely 
significant;  whether  it  is  a  low  temperature  with  a  rapid  pulse  or  a 
high  temperature  with  a  slow  pulse,  the  outlook  is  ominous.  H.  0. 
Panzter,  from  extended  clinical  experience,  insists  that  we  must  rely 
largely  upon  the  rectal  temperature  in  making  a  differential  diagnosis, 
and  that  the  temperature  should  be  invariably  taken  by  both  mouth 
and  rectum.  The  temperature  by  mouth  in  such  cases  may  be  very 
deceptive. 

Such,  very  briefly,  arc  the  princijtal  symptoms  and  signs  which, 
taken  collectively,  must  serve  to  distinguish  the  disorder  from  acute 
intestinal  obstruction,  ovarian  or  tubal  inllammation,  cholecystitis, 
typhoid  fever,  pneumonia,  and  other  acute  diseases. 

There  is  not  much  danger  at  the  present  lime,  so  prominently  is  the 
subject  before  the  profession,  that  an  appendicitis  will  be  overlooked. 
Only  too  often  is  an  innocent  appendix  held  lo  be  the  cause  of  the 
illness  in  hand.  Lobar  pneumonia,  for  example,  is  likely  to  give  rise 
to  a|>pendicial  symptoms,  and  such  cases  arc  likely  to  run  an  atypical 
course. 

It  is  an  appendicitis,  but  what  h  its  character?  k  it  mild  or 
dangerous?  Is  it  a  simple  catarrhal  trouble  which  will  soon  subside, 
or  is  it  potentially  a  gangrenous  process  w^ith  general  peritonitis 
ahead?  These  arc  the  questions  which  confound  the  doctor  and 
upon  iheir  answer  rest  the  prognosis  and  treatment. 

Four  varieties  arc  described  (Fig.  420). 

(i)  Catarrhal  appendicitis,  in  which  the  mucosa  alone  is  involved, 
the  predisposing  causes  are  ea^Iy  relieved,  and  the  pathogenic  agent 
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is  of  a  low  order  of  virility.     Neither  local  nor  conslItuUoiial  symp- 
toms urc  severe,  an<l  the  zittack  very  shortly  subsides. 

(a)  In  llie  ukeraltve  type  the  process  eJtterKis  deeper  and  involves 
Uic  muscular  and  perhaps  the  serous  coat  to  some  extent  and  there 
i»  produced  a  mild  form  of  peritoneal  inflammation.  There  is  usu- 
ally a  diffused  swelling  of  the  whole  appendix. 

(3)  Perjoralive  appendicitis,  in  which  there  is  local  destruction  of 
all  the  coat^  and  communication  with  the  peritoneal  cavity,  is  due  to 
a  sudden  and  virulent  infection  or  an  acute  exacerbation  of  3  slum- 
bering proces-t  and  liegin-i  abruptly  wiih  intense  pain;  and  in  i  short 
time  ends  in  peritoneal  suppuration,  local  or  general. 

(4)  Cangrenrjus  A ppendicU is. ^Ttiis  form,  beginning  as  such,  is 
the  most  treacherous,  for  often  the  symptoms  arc  in  no  wise  pro- 
portionate to  the  seriousness  of  the  case.  Death  is  impending,  and 
yet  neither  the  pain,  pulse,  nor  temperature  gives  due  warning. 
There  is  absolutely  no  way  at  this  present  time  by  which  the  doctor 
may  recognize  this  condtlion  Je  twvo.  It  may  be  imagined  that  »uch 
a  condition  ari-^cs  from  sudden  interference  with  the  blood  currcttt 
to  the  organ,  while  infection  plays  the  lesser  part.  On  the  other  hand, 
gangrene  which  ensues  from  virulent  infection  begins  at  once  with  the 
characteristic  symptoms  of  appendicitis  added  to  those  of  sepsis  and 
peritonitis. 

It  is  from  the  point  of  view  of  these  pathological  variations  that 
the  most  diverse  opinions  as  to  Irtatmenl  have  arisen. 

It  is  evident  that  nature,  unaided,  may  be  able  to  take  care  of  the 
milder  type.  It  is  a  clinical  fact  that  nature  by  means  of  her  own, 
may  sometimes  control  and  keep  the  inflammation  within  bounds, 
even  in  the  more  dangerous  cases.  By  means  of  plastic  exudates, 
she  walls  oft  and  limits  the  suppurating  area  and  later  provides  a  safe 

■  means  of  escape  for  the  products  of  suppuration.  But,  unfortu- 
H  nately,  such  a  hai)py  issue  can  never  be  depended  upon.  On  the 
H  contrary,  the  suppuration  is  more  likely  to  become  diffuse  and  there 

■  presents  the  picture  of  purulrni  peritonitisand  the  imminent  prospect 
H  of  a  fatality.  In  such  a  case  one  loses  sight  of  the  local  symptoms. 
H  The  abdomen  is  rigid,  tympanitic  and  everywhere  exceedin^y 
H  tender.  The  temperature  is  iiigh;  thepulserapid;  the  tongue  coated, 
^L  J>iown  and  ^surcd;  and  as  the  disease  ijio^esa^,  V^«  s^to^^kwc^  «^ 
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diculalory  collapse  appear.    The  temperature  then  becomes  sub- 
normal, the  pulse  almost  uncountable,  and  the  features  pinched 
anxious,  until  finally  a  mild  delirium  with  pleasant  hallucinations 
ushers  in  the  end. 

'i"hc  infection  may  be  so  severe,  the  toxemia  so  profound,  that  the 
patient  may  die  of  septk  pcrilonilis  Wforc  pus  ha.s  had  time  to  form. 
Indeed,  death  may  come  from  sepsis  before  the  ordinary  signs  of  in- 
Hammation  appear. 

Such  may  be  the  outcome  of  what  appears  to  be  the  mildest  case. 
It  is  this  prospect  and  the  attendant  uncertainties  which  have  led 
many  doctors  to  regard  appendicitis  as  an  emergency  to  be  operated 
upon  as  soon  as  the  diagnosis  is  made.  As  PfafI,  of  Indianapolis, 
puts  it,  the  diScrence  between  the  mortality  of  i  per  cent,  in  the  very 
early  operations,  and  tliat  of  15  to  30  per  cent,  in  the  abscess  stage, 
is  so  frightful  that,  in  comparison,  an  occasional  unnecessary  opera- 
tion is  of  no  consequence  at  all.  If  we  are  to  fultill  our  obligations, 
we  must  act  vigorously  and  to-day. 

This  is  undoubtedly  a  safe  rule  in  the  practice  of  the  skilled  opera- 
tor, who  has  at  his  command  all  the  facilities  of  the  aseptic  operating- 
room  and  trained  assistants. 

The  case  is  quite  different  with  the  general  practitioner,  remote 
from  these  accessories.  Moreover,  it  is  known  tliat  80  to  85  per 
cent,  of  these  cases  recover  without  operation.  Even  for  the  relaps- 
ing from,  Treves  says  that  much  may  be  done  by  medical  means, 
diet,  attention  to  the  bowels,  and  by  placing  the  patient  under  con- 
ditions more  favorable  to  a  state  of  jieace  within  the  abdomen. 

Whatever  may  be  proper  in  hospital  practice,  it  certainly  cannot 
be  imputed  on  the  general  practitioner  that  he  operate  at  once. 
Even  in  connection  with  the  skilled  surgeon,  it  may  be  said  that  his 
technic  has  not  yet  reached  such  a  degree  of  perfection  that  an  opera- 
tion is  always  safer  than  the  milder  form  of  appendicitis  unoperated. 

The  doctor  then  will  face  his  responsibility,  a  heavy  one  truly, 
knowing  there  h  much  to  be  accomplished  by  medical  means  aad 
yet  hoping  that  he  will  have  the  judgment  to  recognise  the  failure 
of  nature  and  of  his  art,  and  the  will  to  resort  not  too  late  to  morej 
radical  mcasurt^s. 
Assume  ihat  the  diaguusis  is  dc&iutcly  made;  assume  that  no  sur-j 
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a  is  within  beck  and  call  (for  appendicitis  is  strictly  a  surgical 
asc),  what  will  you  do?  It  is  evident  at  once  that  this  is  a  clin- 
ical hypothesis,  and  the  question  is  to  be  resolved  on  a  clinical  basis. 
I.  Vou  sec  the  case  from  the  first.  The  attack  begins  mildly  or 
with  only  moderate  severity;  there  was  perhaps  a  single  attack  of 
vomiting;  ihc  pain,  abdominal  tenderness  and  rigidity  are  not 
marked,  and  the  patient's  Reneral  condition  is  good. 

Under  these  circumstances,  as  Lejars  siiys,  it  is  perfectly  legitimate 
to  institute  a  medical  treatment,  in  the  meantime  holding  the  case 

I  under  the  strictest  surveillance.  But  this  formula  is  null  without 
the  last  provision.  //  llie  march  of  the  disease  canntil  be  watched,  it  is 
better  to  operaSe  at  onfc,  and  this  rule  may  as  well  be  made  to  apply 
to  any  case  in  which  delay  might  otherwise  be  counselled.  You 
decide  to  try  medical  treatment,  but  in  what  form?  Like  many 
others  herein  involved,  the  question  brinfi*  forth  a  varied  response. 

I  Under  these  circumstances  one  may  follow  the  plan  of  "immobiU- 
satum"  which  Lejars  and  others  so  highly  praise.  But  to  be  efiect- 
ivc,  it  must  be  rigorously  and  consistently  applied. 
Keep  the  patient  absolutely  quiet  in  bed.  Give  no  purgatives — 
and  this  means  give  neither  calomel  nor  oil.  Give  no  enemas,  laus- 
pcnd  nuuri^ihmcnt  absolutely,  relieving  thirst  by  a  few  drops  of  water 
frequently  given. 

tee  to  the  Abdomen. — Xot  a  handful  of  ice  in  a  little  bag  applied 
over  the  iliac  fowia,  but  two  or  three  large  bags  covering  the  whole 

»  abdomen  below  the  umbilicus  and  refdled  as  the  ice  melts. 
Opnan,  in  )^-grain  doses  in  pill  form  every  two  hours  for  an  adult; 
but  it  must  not  be  pushed  to  the  point  of  annulbng  all  pain  and  sus- 
pending tlie  lunclionii  of  the  kidney. 

It  is  far  from  being  the  rule  that  the  practitioner  remote  from  the 

er  towns  can  have  ice  at  his  command.    Likewise,  opium  in  the 

lods  of  the  inexperienced  may  be  a  two-edged  tool.     He  must  often, 

therefore,  depend  upon  other  modes  of  procedure,  and  for  these, 

i  is  no  lack  of  eminent  authority.     Under  the  circumstances  in- 

Ited,  begin  with  a  single  hypodermic  of  morphine  if  the  pain  is 

t  severe  and  with  small  doses  ot  calomel  (Ho~Ko  ff-)  frequently 

[repealed,  until  a  grain  or  two  Ls  taken;  follow  at  the  end  of  three 

i  hours  with  a  large  dose  of  castor  oil  or  lacgct  tlowA  ^A  wJ^^'^'ok.  ^woi^ 
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the  l>oweU  have  moved  (rccly.  If  the  bowels  are  slow  to  move, 
supplement  the  intcrriAl  remedies  with  enemas  o(  normal  salt  solution. 
Give  salol  or  carbonate  of  guaiacol  c\'ery  three  hours.  Apply  hot 
fomcDtatJons  to  the  abdomen,  flannels  wrung  out  of  hot  water  and 
sprinkled  with  turpentine.  Cover  the  liot  flannels  with  scvcraJ  ■ 
additional  thicknesses  and  apply  hot-water  bottles  filled  with  boiling 
water,  and  cover  the  whole  to  retain  the  hciit-  M  the  water  cools, 
withdraw,  one  by  one,  the  various  layers  so  that  the  temperature 
may  be  maintained  at  the  highest  point  of  comfort.  Hot  kaolin 
cataplasniii  often  render  service. 

As  Oschncr  commands,  food  must  be  withheld  absolutely,  and  if 
there  is  much  gastric  disturbance  or  pain,  the  stomach  should  be 
washed  out.  Opium  is  contraindicated  under  this  form  of  treat- 
ment, for  it  is  tlic  purpose  to  cleanse  the  bowel. 

McGrath,  of  New  York,  probably  expresses  the  prevailing  opinion, 
summing  the  matter  up  in  this  wise  (Medical  Record,  Feb.  i,  1908): 

"Only  in  the  catarrhal  cases  can  there  be  any  question  as  to  treat-  M 
menl  once  the  diagnosis  is  made;  whether  it  is  better  to  operate  with- 
out  delay  or  seek  to  avail  oneself  of  the  advantage  of  an  intcr\'al 
operation.  If  sure  of  the  character  of  the  lesion,  wc  may  temporize; 
it  will  do  no  harm  watdiing  the  patient  carefully  for  any  sign  of 
danger.  Many  of  these  cases  resolve  without  going  on  to  suppura- 
tion or  gangrene,  and  therefore  escape  operation  during  the  acute 
attack.  Nature  njay  be  assisted  in  her  efforts  at  spontaneous  cure 
in  these  cases  by  enjoining  complete  rest,  withholding  all  food  and 
permitting  only  water  to  be  taken,  and  by  small  repeated  doses  of 
calomel  and  sodium  bicarbonate.  An  ice-bag  may  be  applied  over 
the  region  of  tlie  appendix.  But  if  there  is  any  doubt  as  to  the  exact 
pathological  condition,  operation  should  be  advised  unless  marked 
contraindications  exist." 

George  J.  Cook,  of  Indianapolis,  who  has  had  as  much  experieoct 
with  this  disease  as  anyone  in  the  Mississippi  \*aJley,  docs  not  operate 
in  mild  attacks  of  primary  appendicitis.  If  it  is  a  second  attack,  liB 
operates  without  delay.  He  says  that  not  infrequently  a  mild  catar- 
rhal appendicitis  does  not  recur.  In  such  cases,  he  puts  the  patient:! 
at  rest.  He  unloads  the  bowels  with  enemas  merely.  If  the  attack 
foUows  ovcrcAtin^,  he  employs  a  mild  saline  primarily.    Nothing  bu' 
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water  is  permitted.  .\s  an  intestinal  antiseptic,  he  giv«  5  grains 
of  carbonate  of  guaiacol  three  or  four  times  in  the  twenty-four  hours. 
If  the  patient  should  complain  much,  he  gives  small  doses  of  opium, 
after  the  diagnosis  is  made.  He  gives  it  to  c[uiet  the  pain  and  not  the 
peristalsis,  asserting  that  the  bowel  will  of  itself  be  quiescent  if 
empty.  Ice-bags  applied  to  the  abdomen  as  a  routine  measure  repre- 
seats  to  him  the  chief  element  in  the  relief  of  pain  and  control  of 
infiammation. 

Note  that  whatever  the  form  of  treatment,  the  case  must  be  nar- 
rowly watched.  If  the  pulse  and  temperature  remain  in  harmony; 
if  the  abdominal  tension  and  tenderness  lend  to  grow  leas;  if  the 
bowels  move  and  gas  escapes  per  rectum;  if  the  general  condition  is 
good;  there  is  ground  to  c.tpect  a  satisfactory  termination,  but  no 
excuse  to  relax  one's  vigilance. 

No  nourishment  should  be  given  by  mouth  until  defervescence  is 
complete,  and  after  that  a  liquid  diet  should  be  maintained  for  one  to 
two  weeks,  depending  upon  the  severity  of  the  attack,  and  rest  in 
bed  a.>i  well.  At  the  end  of  a  few  weeks,  the  appendix  should  be 
removed. 

But  the  progress  of  the  disease  may  suddenly  change.  All  the 
symptoms  may  become  aggravated  and  the  dangerous  nature  of  the 
cue  become  at  once  obvious — immediate  operation  is  indicated; 
or  the  change  may  be  insidious  (unsuspected  by  the  careless  observer) 
and  in  this  instance  the  chief  reliance  must  be  placed  upon  the  pulse. 
If  the  pulse  is  rapid  and  weak  with  a  falling  temperature,  or  if  the 
puUc  falls  to  50  or  60  with  a  rising  tempera  lure;  in  other  words,  if 
there  it  any  marked  divergence  between  pulse  and  temperature, 
again  the  indications  arc  to  operate  at  once.  To  repeat,  any  m^irked 
aggravation  of  the  symptoms  after  improvement  once  begins,  or  the 
occurrence  of  any  marked  disparity  between  pulse  and  temperature, 
however  benign  the  other  symptoms  may  be,  are  indications  for 
operation  without  delay, 
^b  IL  Another  case:  You  have  watched  the  case,  but  the  tempera- 
lure  has  persisted,  and  beyond,  say  the  sixth  day,  when  there  should 
be  a  marked  improvement,  you  find  the  temperature  rising  or 
Hfluctuating,  the  pain  increasing,  a  tumor  forming  most  painful  at  tu 
Hoenter.     In  this  case  also  the  indication  \f>  \m  \nmx&aSx,  w^rs^.'Cms*. 
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in.  Suppose  you  see  ihe  case  only  at  ihe  end  of  several  days,  dur- 
ing which  time  the  disease  has  run  a  neglected  course.  May  one  at 
this  time,  with  any  effect,  apjily  a  medical  treatment,  or  should  one 
resort  at  once  to  an  operation?  The  question  can  only  be  answered 
after  a  careful  consideration  of  the  hislory  of  the  case,  such  as  the 
patient  or  his  attendants  can  give,  and  a  thorough  investigation  of 
the  present  symptoms.  Only  when  the  case  is  obviously  benign  can 
one  lake  the  responsibility  of  further  delay.  For  example,  if  the 
pulse  and  temperature  arc  in  accord,  if  Ihe  tenderness  and  tympanites 
are  diminishing,  then  nothing  better  can  be  done  tlian  to  follow  the 
rules  with  regard  to  rest  and  did  already  laid  down.  Yet  one  must 
be  ever  mindful  of  the  treacherous  character  of  certain  forms  of 
septic  attack. 

Again,  you  find  the  disease  progre.ssing  and  in  the  active  stjige  of 
the  third,  fourth,  or  fifth  day.  with  no  indications  of  beginning  im- 
provement, but  the  symptom*  are  not  aggravated,  and  there  is  a 
plastic  exuilate  without  softening:  again  it  may  be  said  that  under 
these  circumstances  it  is  legitimate  to  wait, 

.\ny  continuance  of  the  fever  beyond  the  eighth  or  tenth  day,  even 
though  the  pulse  is  good  and  the  exudate  has  not  softened,  is  a  matter 
of  grave  suspicion,  and  with  the  least  enlargement  of'the  tumor  or 
disturbance  of  pulse,  operate  without  delay,  and  it  is  more  than 
likely  you  will  find  a  large  abscess. 

IV.  In  any  case,  at  any  stage,  if  a  diagnosis  of  abscess  can  be  made 
out — a  palpable  fluctuating  mass,  in  the  iliac  fossa— whatsoever  the 
other  symptoms  may  be,  there -is  but  one  indication,  immediate 
operation.  No  practitioner  to  whom  the  la.sk  falls,  whatsoever  his 
ability  or  training,  can  do  anything  else  and  do  his  duty.  Even 
though  you  cannot  delect  rluctuation,  but  by  vaginal  and  rectal 
examination  determine  that  the  mass  is  doughy  and  painful,  operate 
and  you  will  almost  cerlainly  find  pus. 

V.  Finally,  even  if  the  case  has  progressed  to  a  general  peritonitis, 
it  is  one's  duty  to  operate  unless  the  jiatient  be  practically  moribund, 
and  even  in  these  cases,  as  Lejars  puts  it,  operation  has  rescued  a 
certain  number  of  patients  from  the  very  jaws  of  death,  for  without 

operation  they  would  inevitably  have  died, 
Even  though  the  diagnosis  is  nol  deftmtAy  t%,V4,Hw.hcd  and  ooe-^ 
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cftnsiders  the  possibility  of  meeting  with  a  Uibcrcular  peritonitis  or  a 
salpingitis  or  similar  condition,  yet  the  rule  should  be  to  operate  in 
any  case  of  doubt. 

Operation. — ^Two  operations  will  be  described :  A ,  when  no  pu:*  or 
other  complicalions  are  expected;  £,  when  pus,  localized  or  diffused, 
is  a  certainty. 


I 


1 


,  4tK 


-Vertical  liuiI*)oii  through  •kin.  upanruioiu  >nil  ihHth  ol  ncluh     Omtt  bgtdH 
of  ttCllU  HpOlw!  in  IjulluiH  ul  wiiund. 


A .  Indsion. — Begin  i  inch  above  or  2  inches  below  the  line  con- 
necting Uie  anterior  superior  iliac  spine  with  the  umbiliriiit.   The 
incision  crosses  this  line  ?^  inch  lo  its  inner  side  of  its  middle  point 
■  and  follows,  practically,  the  outer  botdci  ol  ^ilft  ttcVMS  v^A*j'k«me.. 
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Divide  first  the  skin  and  fat  and  expiisc  the  aponeurosis  of  the 
external  oblique.  Divide  next  the  aponeurosis  and  under  one  Up  is 
the  edge  of  the  rectus,  and  under  the  other,  the  transversal  is  (Fig. 
421).  Split  the  sheath  of  the  rectus  and  retract  the  edge  of  the  rec- 
tus exposing  tJie  transversalis  fascia. 


I 


PlOi  40. — R*ttU*    ilniwn    m-«,ifi.      I'mtiriol    liyor    o(    .-.li.nth    uwl    l'..ii-.>. ,  L:.Kjii    ((lKJ* 
divlilcd.     PtrilODOum  apOHd  Bnil  cone  lilted  pnpvator)>  to  dividinc. 
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Divide  the  transversalis  fascia,  exposing  the  subperitoneal  fat 
and  pick  up  a  fold  of  the  peritoneum,  and  divide  it,  turning  the  cut- 
ting  algc  of  the  knife  away  from  the  abdomen  (Fig.  422).  Usually 
the  great  omentum  will  bulge  mlo  \.\u;  Y;oui\d  u.(i.er  the  peritoneal 
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incision  is  enlarged.     Replace  the  omenlum  and,  if  necessar}',  hold 
it  with  a  gauze  pad. 

Next  introduce  a  finger  and  feel  for  the  cecum,  which  will  be  rec- 
ognized by  its  bands,  and  pull  it  uj)  into  the  wound  until  the  base 
of  the  appendix  can  be  seen.     The  appendix  may  be  adherent,  and 
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P[u.  4'^' — AppcDdiaiiadpBitof  <recuni<1flliTend»nd  waUed  off  with  gftuie. 


I  ndfacsions  should  be  broken  up  very  gently.  Once  the  appendix 
is  freed,  It  is  to  be  brought  up  out  of  the  wound  and  the  cecum  re- 
turned to  the  abdominal  cavity  and  walled  off  with  gauze  pads 
(Fig.  425)- 
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Tie  o£t  the  mcso-appendix  with  catgut,  and  cut  it  away  from  the 
appendix  close  to  its  line  of  attachment. 

An  incision  is  now  carried  around  the  base  of  the  appendix,  divid- 
ing  only  the  serous  coat,  which  is  fitrippcd  back  toward  the  cecum, 
forming  a  peritoneal  cutT  (Fig.  434).    The  appendix  is  now  lifted 


FlC.   Alt- — Pcriton«1  cufl   lurned    hark;  IpptBilU    lighted  *nd  kmpuuted. 

and  cut  oft,  the  mucous  stump  touched  with  ciirbolic  acid  and  then 
with  alcohol.  The  peritoneal  cufi  is  drawn  over  the  stump  and  su- 
tured. The  slump  is  now  invaginated  and  buried  with  a  row  of 
Lembert  sutures.  The  gauze  pads  arc  removed  with  the  exception  of 
OiKt  vhidt  covers  the  cecum  until  tV\e  \%&i.  &uu:Vi«%  vk  placed  in  the 
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peritoneum.  Repair  by  separate  lines  of  suture  the  peritoneum, 
transversal  is,  aponeurosis,  and  skin.     Drainage  is  unnecessary. 

B.  The  incision,  4  inches  long,  is  a  finger's  breadth  to  the  inside 
of  the  anterior  superior  iliac  spine,  with  its  middle  corresponding  to 
the  spine  (Fig.  425)- 

The  first  incision  traverses  the  slcin  and  superlictal  fascia,  which 
are  likely  to  be  very  vascular  in  such  a  case.  Tlie  external  oblique 
appears,  its  fibers  parallel  with  the  incision.     Divide  it  the  whole 


PtG.  4)5-- — Apptndtctal  inriKioa.     (I'^ati,) 


FlC.  410.— The  «iiietni.l   oblique  divided: 
the  m1cm*I  obTirjue  ciiK^rd-     {Vmt,i 


length  of  the  wound  and  catch  the  edges  with  forceps  which  will  serve 
as  retractors  (Fig.  41O). 

Next  divide  the  internal  oblique  and  transversalis  muscles,  whose 
fibers  run  IraTisversel)'.  The  layer  is  thick,  and  several  vessels  will 
need  to  be  caught  (Fig.  4^7). 

Retract  these  layers  and  the  transversalis  fascia  is  exposed.  This 
you  divide,  bringing  into  view  the  peritoneum. 

Cafch  up  a  fohl  with  the  forceps,  and  divide  its  base  with  the 
scissors  (Fir,  418).  From  the  small  orifice  thus  created,  there  flows 
a  scropurulent  fluid.  Enlarge  (lie  peritoneal  opening  and  hold  back 
the  intestine  with  compresses.  E.xamine  the  cavity.  It  may  be 
that  the  omentum,  thickened  and  infiltrated,  will  cover  the  fiteVi^ 
but  do  not  i)ixtur}i  it. 


i 


APPEXDianS.      PURULENT  PERITONITIS 

Follow  with  the  index  finger  the  wall  of  the  fossa  until  the  cecum 
is  reiiched.  Wiping  out  the  cavity,  you  may  lie  able  to  see  the  IkiiiiJ^ 
of  the  cecum,  which  arc  to  be  followed  downward  by  sight  and  touch, 
for  they  lend  to  the  appendix. 

Remove  the  appendix  if  possible.  You  may  not  be  able  to  find  it, 
but  do  not  prolong  the  search  and  certainly  do  not  break  up  adhi-sions 
in  tliis  search. 

When  it  is  located,  gently  draw  it  to  the  surface.  It  is  exceedingly 
friable  and  should  not  be  ruptured.  Throw  a  catgut  ligature  about 
its  base  close  up  to  the  cecum  and  tic  moderately  light  (Fig.  439). 


Pic  4>). — Ttw  two  obliqui  mmclta  incited, 

th«  tniwv«niU««>p«wd.    (fMii.) 


Pig,  4sR. — Shoinng    the    Utree    muscuUf 
\»,ytn  a,iid  Om  iwriloiwuin  inciatd.     lVt»mJi 


Amputate  the  appcndbt,  and  if  there  is  no  bleeding  cut  the  liga- 
ture shorl.  Determine  now  the  characler  of  the  suppuration, 
whether  circumscribed  or  diffuse  (Fig.  430). 

(a)  //  is  Circumscribed. — Wipe  out  the  cavity  very  carefully  with 
sterile  gauze.  Do  not  irrigate.  Place  a  drainage-tube  upward 
toward  the  diaphragm  (Fig.  431).  Do  not  ukc  vHoIence.  There  a 
new  collection  of  pus  may  be  found.  Pass  a  second  drainage-tube  in 
the  same  manner  down  into  the  pelvic  cavity.  This  is  the  most 
jmportAni.  for  the  ilui<U  tend  to  collect  there.  Lea\e  the  third  in 
the  iliac  fossa  and  llie  fourth  diiectcd  \o\raTd  the  middle  of  the 
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abdomen.  Secure  each  with  a  satety-pin.  Suture  up  to  the 
drainage-tubes,  so  that  the  opening  will  be  only  large  enough  to  ac- 
commodate the  tubes. 

If  the  patient  is  a  female,  after  wiping  out  ihe  cavity  carefully,  a 
counter-opening  may  be  made  into  the  vagina  in  favorable  cases,  and 
with  efficient  drainage  secured  by  tliat  route,  the  abdomen  may  be 
completely  dosed. 


Fk-  **9- — Tbrowing  »  ligntBre  atound  buc  of  ilongliinc  appendix.     (Cmb.) 

In  many  cases  even  without  such  drainage,  the  abdomen  may  be 
closed  after  clean»ing  the  cavity,  but  it  cannot  be  advised  in  the 
emergency  work  of  general  practice. 

(b)  The  Supfiuristion  h  Oi/Mnf.— Make  a  second  incision  from  the 
umbilicus  downward  for  a  couple  of  inches,  which  is  sufficient. 
When  ihc  peritoneum  is  opened,  the  fingers  can  touch  through  the 
two  openings. 

If  the  pus  seems  to  have  reached  into  the  left  side,  it  may  be  advis- 
able to  make  a  third  incishn  over  the  left  iliac  fossa.  Through  these 
indsions  irrigate  the  abdominal  cavity  with  normal  salt  solution, 
usang  plenty,  3  or  4  quarts,  and  continue  the  irrigation  until 
the  fluid  flows  out  clear.  Unless  it  be  complete,  reaching  every  part 
of  the  cavity,  irrigation  had  belter  be  dia^e^^sftA  w.'Oa.   "Vbr.  i&ii-- 
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tional  incisiuns  may  even  be  imnccessary  if  the  following  treatment  is 
pursued: 

The  patient  is  now  put  in  the  Fowler  position  and  a  continuous  rec- 
tal enema  of  normal  salt  solution  arrangeil  for.  The  purpose  of  this 
treatment,  instituted  hy  Murphy  with  such  signal  success,  is  to  secure 
a  constant  saline  lavage  of  the  peritoneal  cavity.  In  other  word*, 
the  fluid  passes  from  the  bowel  into  the  peritoneal  cavity,  accom- 


Pia.  41(1. — Dusnm  chQwing  ditKtiona  lb*  piu  wy  MUnd.    A,  Sub-holttie;  B.  p«lTkt 

C,  ItlBc.     (^(aii.) 


plisbes  its  healing  mission,  and  drains  out  through  the  abdominal 
wound. 

The  6uid  should  be  maintained  at  a  temperature  of  [oo°  F.,  and 

should  be  allowed  to  flow  into  the  rectum  at  the  rate  of  i  pint  per 

hour  or  thereabout.     The  patient's  sensation  shouM  be  consulted. 

If  there  h  a  feeling  of  tightness  and  distress,  the  flow  should  be  les- 

sencd.    Alter    j    or    3    quarts   hive    been    introduced,   the  flow 
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should  be  shut  off  for  an  hour  or  two.    The  injections  may  be  con- 
ttnucd  one  to  three  diiys. 

Moynihan  reviews  his  experiences  with  this  Ireatmenl  (Lancet, 
Aug.  17,  1907)  and  concludes  that  it  has  exceptional  value.  He 
insists  upon  attention  to  the  details  of  administration  and  describes 
the  methods  found  most  useful.  The  largest  quantity  of  the  solu- 
tion taken  by  any  o(  his  patients  was  16  pints  for  the  first 
twenty-four  hours,  and  a  total  of  39  pints   in   three    days.    He 


ttB.  4)1. — PlMJog  stuba  in  Ih*  lub-hopatio  (pace-     (I'M!!.) 


emphadzcs  the  character  of  improvement  in  the  appearance  of  the 
patient,  in  his  pulse  and  temperature,  and  in  the  action  of  kidneys 
and  skin. 

The  plan  pursued  by  others  aims  to  secure  drainage  by  means  of 
tubes  passed  in  various  directions  into  the  intestinal  ma.s.s  and  into 
the  pelvic  cavity.  Under  these  circumstances,  the  enemas  of  nor- 
mal salt  solution  should  be  used  at  intervals  and  the  dressings 
changed  on  the  second  day.  On  the  fifth  day,  the  tubes  should  be 
removed,  cleansed  and  replaced  exactly  as  before.  The  patient 
must  not  strain  while  this  change  is  being  made  and  children  may 
need  to  be  given  a  few  whijfs  of  chloroform.     Cleansa  ^hci.i-aawa.ilji- 


^^    must  n 
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tubes  every  third  day,  gradually  &hoTlening  thvm  as  gnnulatio 
proceeds. 

U  a  new  focus  of  infection  forms,  if  the  tempciature  reaches  beyond 
lOi"  in  the  evening  for  two  or  three  evenings,  no  matter  what  it  was 
in  the  morning,  one  may  be  sure  of  suppuration  somewhere.  It  will 
be  necessary  to  re-operate  and  re-establish  drainage. 

Septic  perUonitii,  originating  elsewhere  than  the  appendix,  ought 
to  be  ^milarly  treated,  but  the  results  are  so  discouraging  that  the 
operation  cannot  be  urged  upon  the  general  practitioner,  however 
advisable  it  may  be  in  hospital  practice. 

The  principle  of  treatment  is  the  same.  Make  a  median  iocisioa 
below  the  umbilicus  and  search  for  the  cause.  It  may  originate  from 
a  ruptured  Fallopian  tube,  it  may  follow  perforation  of  the  stomach 
or  duodenum,  and  the  break  must  be  located  and  repaired.  It  may 
follow  the  perforation  of  typhoid  fever  and  for  this  condition,  the 
operation  will  be  done  more  and  more  as  time  goes  by. 

Cerster,  of  New  York,  before  the  1909  Congress  at  Budapest,  sum- 
marizes the  trealment  of  diffuse  free  progessive  peritonitis  thus:  (i) 
Preliminary  lavage  of  ihc  stomach;  (2)  anesthesia  by  nilrous-oxid 
gas  followed  by  ether;  (3)  rapid  exposure  of  primary  focus  of  infec- 
tion; (4)  stoppage  of  visceral  leak  by  suture  or  tampona<ie;  (s) 
gentleness  and  rapidity  of  procedure,  avoidance  of  friction  by  wiping, 
etc;  (6)  no  irrigation;  (7)  soft  rubber-tube  drainage  of  right  iliac 
fossa  and,  if  necessary,  of  Douglas'  pouch;  (8)  closure  of  external 
wound  by  three  layers  of  suture;  {9)  for  paralytic  ileus  repeated 
gastric  lavage,  low  and  high  enemata,  or  systematic  rectal  lavage, 
cnteratomy  by  stab  done  in  intractable  cases  only;  (10)  rational 
administration  of  opiates;  (i  i)  withholding  of  all  ingesta  while  vom* 
iting  is  present;  (ii)  Murphy's  proctoclysis;  (13)  Fowler's  poeitioa; 
(14)  early  incision  and  drainage  of  secondary  abscesses;  (15)  laxa- 
tives, calomel  and  salts,  to  be  given  only  after  cessation  of  vomiting; 
(16)  tampons  used  for  walling  oS  necrosed  areas  not  to  be  disturbed 
without  necessity  till  they  become  detached  of  themselves. 
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CHAPTER  IX 


ACUTE  INTESTIHAL  OBSTRUCTION 


Acute  occlusion  of  the  intestinal  canal  i»  a  condition  always  to  be 
<lrea<led,  for  it  begins  suddenly  and  iinexix-ctcdly  and,  unless  relieved, 
hurries  to  a  fatal  issue,  due  either  to  shock  or  sepsis.  Perhaps,  as 
Uloodgood  says,  the  condition  is  not  a  frequent  one,  yet,  none 
the  less,  it  is  an  emergency  whose  character  must  be  thoroughly 
understood. 

But  for  that  matter  its  character  is  variable,  depending  upon  (he 
cause.  To  simplify  the  subject,  the  obstruction  due  to  strangulated 
hernia  is  not  considered  here,  for  in  such  cases  the  cause  of  the  ob- 
struction is  quite  obvious;  nor  need  we  consider  post-operative  ileus, 
for  it  has  a  pathology  of  Its  own;  again  the  obstruction  which  may 
accompany  appendicitis  is  in  a  class  by  itself.  The  acule  obstruc- 
tions to  be  studied  include  those  changes  in  the  form  or  direction  of 
the  bowel,  or  those  accumulations  within  its  lumen,  which  completely 
and  suddenly  dam  the  fecal  current.  Whether  it  be  a  kink  or  twist 
in  the  gut;  a  volvulus  or  intussusception;  an  adhe^ve  or  constricting 
band,  relici  of  a  former  peritonitis  (Fig.  4,)3) ;  an  accumulation  of  gall- 
stones or  a  cancer:  whatever  ihe  source  of  the  obstruction,  the  danger 
arises,  as  has  been  said,  from  two  sources  -shoek  and  sepsU.  By  far 
the  lesser  of  these  two  evils  is  shock.  In  many  cases  it  may  be  ab« 
sent,  and  even  when  it  is  the  dominant  feature  early  in  the  attack,  it 
may  gradually  subside.  The  symjialhetic  plexuses  seem  able  to  re- 
^in  iheirbatanceandadjust themselves tonewconditions.  For  this 
reason  attacks,  which  begin  with  collapse,  often  seem  to  improve  in  a 
short  time.  But  such  improvement  is  deceptive,  for  sepsis  pursues  its 
insidious  course,  the  bowel  becomes  more  distended,  its  peritonea) 
Koat  more  permeable,  and  so  the  intestinal  bacteria  tind  their  way 
into  tlie  peritoneal  cavity  and  their  toxins  into  the  blood.  It  is 
stercoremia,  therefore,  which  is  to  be  dreaded,  (or  there  is  no  way  to 
measure  it.*  progress  with  any  certainty. 
J^  S77 
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J,  R.  Eastman  reports  a  case  which  illustrates  Hie  (iectfplive  char- 
acter of  many  cases  of  obstniclion.  The  patient  had  undergone, 
some  years  before,  three  various  abdominal  operations.  The  at- 
tack came  on  suddenly,  and  on  the  third  day  the  vomiting  became 
stercoraceous.  In  preparing  for  the  operation,  high  enemas  were 
given,  followed  by  escape  of  flatus.  The  operation  was  deferred,  »a 
the  patient  continued  apparenlly  ti)  improve,  the  bowels  moving, 
gas  escaping  freely,  and  the  patient  feeling  quite  comfortable.    Two 


Fw.  431. — Intcatiiul  utalnietiUD  due  lu  buiit  of  kdhcsidM.    IRtii  aW  CamrttMij 


days  after,  however,  the  fecal  vomiting  re-appeared  and  with  it  all 
the  ominous  signs  erf  obstruction.  At  the  operation,  4  inches  of 
small  intestine,  adherent  in  an  inflammatory  ma.ss,  was  found  to  be 
gangrenous.  Resection,  anastomosis,  recoverj*.  It  is  to  be  noted 
that  the  bowels  had  moved  though  the  gut  was  strangulated  and  gan- 
grenous, the  gas  and  fecal  malter  undoubtedly  passing  the  point  of 
strangulation.  (Indianapolis  Medical  Journal,  July  15,  i90(».) 
The  group  oi  symptoms  constilutca  a  vcr^  dttnite  clinical  picture: , 
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(a)  paia,  (b)  lympaoitcs,  (c)  vomiting,  (d)  constipation,  and  (e] 
colUpsa 

(a)  The  pain  develops  suddciiiy  and  severely,  ollcn  following 
some  xnolent  exertion,  and  lakes  the  form  of  parosysnial  colic. 
ITiere  is  localized  tenderness. 

(b)  Tympanites  is  marked,  the  whole  abdomen  being  distended, 
and  often,  on  this  account,  the  respiration  ami  circulation  are  im- 
paired. Peristalsis  is  exaggerated,  and  the  violent  movements  of 
the  bowel  may  often  be  noted  through  the  abdominal  wall.  At  the 
site  of  the  greatest  tenderness,  a  tumor  may  be  found. 

(c)  There  la  often  at  first  a  rumbling  of  the  bowels  and  nausea, 
soon  followed  by  an  incessant  and  distressing  vomiting,  at  first  gas- 
tric and  finally  fecal. 

(d)  Constipation  is  a  constant  feature,  though  at  first  there  may 
be  some  movemenl  from  the  lower  bowt^l.  In  intussusception  there 
is  often  all  through  the  attack  some  discharRC  of  bloody  mucus  and 
gas.  This  may  be  the  case,  too,  in  strangulation  near  the  pylorus, 
but  in  such  a  case,  the  extreme  distention  of  the  stomach  and  the 
violence  of  its  movements  suggest  the  nature  of  the  difficulty. 

(«)  Collapse  is  imminent  from  the  first,  and  is  indicated  by  the 
weak,  thready  pulse,  the  rapid  breathing,  the  pale,  pinched  features, 
and  the  anxious  expression. 

These  arc  the  symptoms,  whatever  the  form  of  the  acute  obstruc- 
tion, whether  it  be  strangulation,  intussusception,  or  volvulus,  and 
very  rarely  can  the  form  of  the  obslruciion  be  definitely  determined 
before  the  operation  or  i>ost-mortem.. 

Certain  factors  make  one  of  the  conditions  the  most  probable. 
If  it  is  a  child  under  ten  years  of  age,  it  is  almost  certain  to  be  intus* 
susception;  if  there  have  been  previous  attacks  of  some  form  of 
peritonitis,  strangulating  bands  of  adhesions  arc  likely  to  be  prciFCut; 
if  the  patient  is  forty  or  fifty  years  of  age,  with  a  history  of  constipa- 
tion, volvulus  suggests  itself. 

in  addition  to  noting  the  symptoms  and  bklory,  a  careful 
seftTcb  must  always  be  made  by  |>alpntion  for  an  abdominal  tumor, 
and  finally  the  investigation  Is  terminated  by  rectal  or  vaginal 
examination. 

Trealmenl.-^ln  the  few  hours  that  lausL  <^\aj^  \wS.«.\*.  w* 
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fully  make  up  his  mliiil  lh<it  it  is  a  aisc  of  acute  obstruction,  there 
are  certain  thinf[S  to  do,  but,  more  especLilly,  certain  things  not  to 
do.  Do  not  give  purgatives.  This  is  an  axiom  scarcely  necessary 
to  repeat.  They  can  do  no  good  and  will  most  certainly  do  harm. 
Do  not  give  large  and  repeated  doses  of  morphine.  It  will  help  the 
patient  to  die  easy,  but  in  such  a  case,  ii  is  "not  a  remeily  for  the 
patient  but  a  refuge  for  the  doctor."  It  is  doubtful  even  if  it  should 
be  given  at  all.  Il  is  possible  that  minute  doses  may  diminish  the 
peristalsis,  quiet  the  vomiting  to  some  extent,  relieve  the  shock  a 
little,  aiul  ease  the  pain  meiisurably  without  masking  the  true  con- 
ditions, but  under  the  circumstances,  it  is  an  edged  tool.  Give  no 
nourishment  by  mouth.  The  two  measures  likely  to  be  of  the  great- 
est benefit  are  i;aslTk  lavage  and  rei^lal  injecthns. 

The  gastric  lavage  may  in  some  measure  diminish  the  vomiting; 
and,  in  case  an  anesthesia  is  neces-'ary,  it  may  prevent  asphyxia 
from  a  gush  of  vomited  matter. 

Rectal  enemas  are  sometimes  effective  in  relieving  the  obstruction, 
but  if  used,  it  must  be  with  tJic  strict  proviso  that  the  injection  be 
done  carefully.  If  roughly  given,  if  the  fluid  is  thrown  into  the 
bowel  with  too  much  force,  even  if  there  is  no  danger  of  rupturing 
the  bowel,  it  at  least  irritates  it  and  defeats  its  own  purpose.  It  is 
likely  if  the  condition  has  existed  more  than  twenty-four  hours  the 
enemata  will  be  of  no  avail. 

There  is  a  liejinile  mode  of  proreilurt:  put  the  patient  crosswise  in 
bed  in  the  lithotomy  position,  with  the  pelvis  turned  slightly  to 
the  right  side.  Anoint  the  anal  region  well  with  vaseline,  and  also 
the  rectal  tube,  which  should  be  of  soft  rubber,  3  or  4  feet  in 
length.  In  (he  case  of  an  infant,  a  rubber  calheler  will  serve. 
Guide  the  catheter  with  the  left  index  finger,  and  as  it  enters  the 
rectum  direct  it  backward  at  first  and  ihen  slightly  to  (he  left. 
Keep  hold  of  the  tube  close  up  to  the  rectum,  the  better  to  contrcd 
it.  Push  the  tube  a  little  at  a  time,  and  if  it  meets  with  the  ob* 
struction,  withdraw  it  slightly,  and  advance  it  with  a  boring  move- 
ment. .\ny  force  may  result  in  the  tube  merely  coiling  u|)  in  the 
rectum,  the  doctor  in  the  meantime  having  the  impression  that  it 
is  a.scending  high  in  the  bowel.  Sometime*  il  is  advantageous  to 
Jcl  the  injection  Sow  as  soon  a&  the  first  part  of  the  tube  h  intr»- 
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duced,  as  by  ihal  means  the  rectum  is  ilUalc:!  and  Houston's  valves 
are  not  so  likely  to  intercept  the  tube.  The  tube  must  be  introduced 
as  high  as  possible  wilhout  using  force.  In  the  great  majority  of 
cases  it  goes  no  higher  than  the  sigmoid. 

Attach  the  fountain  syringe,  holding  it  low  at  first  and  gradually 
raising  it  to  increase  the  pressure.  It  should  not  be  raised  much  ■ 
more  than  3  feet  above  the  patient's  level.  The  quantity  of 
fluid,  cither  warm  salt  solution  or  oil,  which  may  be  injected,  varies 
with  the  age,  say  1  pint  for  the  infant  and  4  to  6  quarts  for  the 
adult. 

When  the  injection  is  completed,  withdraw  the  tube  rapidly,  and 
lay  the  patient  back  in  bed.  The  enema  will  be  e.xpellcd  sooner  or 
later  with  severe  colicky  pains.  If  ineffective,  it  returns  practically 
clear.  If  It  has  done  good,  it  will  be  accompanied  by  flatus,  and, 
at  the  last,  there  will  be  some  hard  lumps.  The  final  evacuation 
may  not  lake  place  for  some  lime,  but  the  escape  of  gas  is  a  good 
indication  that  the  obstruction  has  been  at  least  tcmi>orarily 
relieved. 

If  this  has  not  done  good,  tlie  enema  should  be  repeated  with  the 
patient  in  the  knee-chat  position. 

Lejars  recommends  the  "electric  bath"  as  efficacious  in  many 
cases,  but  this  treatment  is  scarcely  applicable  in  general  practice. 

On  the  whole,  the  treatment  is  surgical;  and  the  doctor  must  have 
in  his  conscience  that  if  the  case  is  acute  obstruction,  delay  is 
gerous  or  even  fatal.     The  point  is  to  make  the  diagnosis  quickly, 
and  when  that  is  made,  (here  i.i  only  one  thing  to  do,  operate. 

The  practitioner  will  hesitate  between  two  procedures,  median 
laparotomy  and  artificial  anus. 

Median  laparotomy  is  the  ideal  operation.  It,  alone,  is  curative, 
for  the  cause  of  the  obstruction  U  found  and  relieved;  but  it  is  deli- 
cate and  dangerous.  These  are  the  conditions  which  Veau  formu- 
lates, under  which  alone  the  doctor  mu.1l  undertake  it: 

(a)  The  operator  must  be  experienced  and  resourceful,  for  it  is 
difficult  to  locate  the  cause  and  eciuatly  difficult  to  remove  it, 

the  distended  bowel  is  always  a  source  of  embarrassment. 

(b)  The  operation  must  be  conducted  where  there  are  the  sut^EjKaJ. 
accessories  and  capable  as^tants. 
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(c)  The  (liagnusis  must  have  been  [jcrfcctcd,  so  that  the  operator' 
knowa  about  what  he  will  have  to  do. 

(<1)  The  patient  must  be  xiRorous  and  able  to  stand  a  tedious  and 
prolongcil  operation. 

These  conditions  arc  nearly  always  lacking  when  the  doctor  U 
thrown  absolutely  upon  his  own  resources,  so  it  may  be  Laid  down  as 
a  rulc^that  the  general  practitioner  must  choose  the  second  pro- 
cedure. 
An  arlificial  attus  will  usually  save  tlic  patient's  life  and  is  within 
the  sldlt  of  any  doctor  under  almost  any 
I'ircum.slanceR.     After  the  patient  has  hitcr 
regained  his  strength,  the| operation  neces- 
sary to  complete  a  cure  may  be  under- 
taken.    It  will  not  be  an  emergency  opera- 
tion, and  the  time  and  place  may  be  chosen. 
To  make  a  temporary  artificial  anus  will 
be  ihc  proper  procedure  under  the  circum- 
stances indicated.    There  is  a  single  nota- 
ble exception :  if  the  patient  is  a  child  with 
un   undoubted  attack  of  intussusception, 
and  if  the  enemas  have  failed  to  give  relief,   it  is  imperative  to 
do  a  laparotomy  (Fig.  433). 
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LAFAROIOMV  K)8  INTUSSUSCEPTION 

Intestinal  invagination  or  intussu.<tccption  occurs  only  in  the  first 
years  of  life  for  the  reason  that  the  mesentery  lacks  resistance  at 
that  age.  It  occurs  at  a  point  where  a  mobile  part  of  the  bowel 
joins  a  part  more  fixed  and  is  most  common  at  the  ileocecal  junction. 

As  a  result  of  colic  or  spasm  the  ileocecal  %alvc  protrudes  into  the 
cecum  and  is  followed  by  the  ileum  and  its  mesentery  which  atone 
limits  tlie  extent  to  which  the  large  inste-sline  may  swallow  the  small 
bowel. 

A  thickent^d  banil  or  collar  marks  iJie  line  where  the  two  parta 
come  in  contact,  and  this  collar  is  usually  tight;  uftcr  a  tiiile  while 
adhesions  may  here  occur  l)etween  the  invaginating  and  tnvaginated 
parts. 
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Here  iJie  Kt rang ulut ion  occurs  und  the  symptoms  arc  proportional 
to  the  degree  of  strangulalion  and  the  rapidity  with  which  it 
occurs. 

A  case  reported  by  Estes  (American  Journal  of  Surgeiy,  Auf^ust, 
1906)  Illustrates  the  subject  and  emphasizes  the  danger  of  expectant 
treatment. 

A  girl  of  three  years  in  fair  health,  three  days  before  had  been 
seized  with  violent  abdominal  pains  with  straining  and  tenesmus. 
At  first  the  passages  were  fecal  and  then  mucous,  tinged  with  blood. 
She  had  intervals  of  apparent  case  when  she  would  play  with  her 
toys  and  ask  for  something  to  cat.  After  three  days'  treatment  by 
enema.1  and  lij^ht  laxaiivcs,  she  developed  signs  of  corajjlete  obstruc- 
tion. The  abdomen  was  distended,  vomiting  frequent  and  at  last 
feculent;  there  was  persistent  pain,  rapid,  weak  pulse,  and  general 
weakness.  At  this  time  Estes  was  called  and  found  a  very  pale, 
emaciated,  weak,  suffering  baby,  with  pulse  130,  and  temperature 
101'.  She  was  vomiting  ever)*  half-hour.  No  distinct  tumor  could 
be  felt,  hut  there  wa.^  some  thickening  in  Ihe  right  iliac  region. 
Through  that  night,  while  preparing  for  the  operation  next  morning, 
she  wa.>i  given  some  strychnia  and  morphia  and  saline  enemas,  which 
produced  an  improvement. 

Operation —median  incision,  .A  hand  passed  into  the  right  iliac 
fosse  located  the  sausage-shaped  tumor  of  an  ilec^cecal  intussuscep- 
tion. Turning  the  child  to  get  the  intestines  out  of  the  way,  gentle 
milking  motions  were  made  and  almost  immediately  the  intussuscep- 
tion was  reduced.  Inspection  showed  a  \'erj'  much  thickened  and 
inflamed  section  of  the  ileum  about  6  inches  long.  It  was  decided 
not  to  exsect  the  injured  gul.  The  torn  border  of  the  mesentery 
was  sutured,  tlie  peritoneal  coat  bathed  with  hot  saline  solution, 
dried,  crinkled  with  aristol  and  replaced,  and  the  abdomen  rapidly 
dosed.  The  child  made  a  rapid  an<{  uninterrupted  recovery  and 
has  been  quite  well  ever  since. 

The  principal  steps  in  the  operation  are  as  follows: 
Ci)  Median  laparotomy.     Be  careful  in  opening  the  peritoneum 
not  lo  wound  the  distended  bowel.     Expect  to  find  trouble  in  the 
management  of  the  bowel.    A  skillful  assistant  is  a  great  comfort  in 
thb  matter.  j 
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(2)  Search  Jor  the  obstruction.  Tlie  obstruction  is  usually  easily 
found  in  intussusception.  After  the  abdomen  is  opened,  proceed 
directly  to  the  right  iiiac  fossa,  having  no  fear  to  introduce  the  whole 
hand,  if  gently  done.  In  any  case  the  tecum  is  first  to  be  examined, 
for  by  its  condition  one  can  determine  whether  the  obstruction  is  in 
the  large  or  small  intestine. 

The  sausuge- shaped  tumor  (in  the  case  of  intussusception)  is 
pulled  up  into  the  wound  and  its  topography  carefully  noted  and 
the  integrity  of  the  gut  determined.     If  there  are  no  adhesions,  tf 
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there  arc  no  appearances  of  gangrene;  in  other  words,  if  the  accident 
is  recent,  try  to  reduce  the  bowel. 

(^)  Disinvaghtaie,  following  the  procedure  of  Senn,  which  has 
for  its  aim  first  to  reduce  the  edema.  This  is  to  be  accomplished  by 
steady  and  uninterrupted  manual  compression  of  the  tumor. 

As  soon  as  the  swelling  is  reduced,  grasp  the  bowel  below  the  lumor 
and  press  gently  bul  firmly  against  the  apex  of  the  in  tussu  seep  turn, 
at  the  same  time  making  easy  traclion  at  the  other  end  (Fig.  434!. 
Remember  k  is  easy  to  tear  the  bowel  or  mesentery. 
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When  the  bowel  is  reduced,  examine  again  for  gangrene.  H 
there  are  points  of  disiniegration,  cover  them  in  by  Lcmbert  sulures. 
If  the  whole  segment  of  the  howel  is  gangrenous,  it  must  be  resected; 
or  if  doubtful,  retained  in  ihe  wound  for  further  inspeciion.  If  the 
bowel  is  not  impaired,  wash  and  return;  and  the  operation  is  com- 
pleted  by  thcrepair  of  the  abdominal  wall. 

If,  as  Senn  says,  repeated  attempts  al  reduction  fail,  one  of  two 
courses  must  be  pursued:  the  establishment  of  an  intestinal  anasto- 
mosis or  resection  of  the  invaginaled  jKtrtion;  but  the  latter,  on  ac- 
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count  of  the  time  required,  must  not  be  undertaken  unless  the 
In\'aginaled  parts  are  gangrenous. 

The  anastomosis  between  the  parts  of  the  bowel  above  and  below 
the  invagination  may  be  accomplished  by  suture  or  the  Muqihy 
button.  The  technic  of  resection  of  the  invaginatcd  portion  b 
represented  in  Figs,  435,  436,  437,  and  438. 

The  predisposing  cau.se  of  these  attacks  of  intussusception  is  often 
acute  indigestion. 

The  pain,  which  is  the  first  symptom,  is  often  merely  colicky  at 
first,  but  later  may  be  persistent.    Vomiting  is  comwv'a^  \w>.  wsv 
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nearly  srn  severe  as  in  other  fonns  of  obstruction,  nor  doci  it  ajjpear 
so  early.  The  temporary  relief  following  the  vomitiog  is  character- 
istic of  intussusception.  The  nearer  the  duodenum  the  invagination 
is  situated,  the  more  severe  the  \'omitus.  Rigidity  is  not  an  early 
symptom.  Distention  is  absent  until  late.  Tenderness  is  also  a 
late  symptom;  indeed,  in  the  early  stages,  pressure  may  give  relief. 
The  prcscnco  of  a,  tumor  is  of  great  diagnostic  value;  it  is  usually 
movable,  hard,  and  resistant.     Its  size  gives  no  idea  of  the  amount  of 


Pkj.  ijS.— Retuiiuf thcUrwclandappK- 
cation  cjf  lATa\itrt  iiutuini  uvsr  tba  dta 
lit  ■rUHtOIDIKk,      {GwllH.) 


bowel  involved.     Tenderness  is  a  severe  and  early  symptom;  thint  j 
not  marked.     Early  diagnosis  and  early  operation  are  the  lUe-sav 
factors  in  these  cases. 


POST-OPERATIVE  ILEUS 

The  acute  obstruction  of  the  bowel  which  may — which  too  often] 
does-follow  laparotomy  is  one  of  the  tragic  accidents  of  surgery.' 
An  operation  of  comparative  simplicity  may  terminate  uncvcntfuUy;J 
i/w  patient  raJJics  from  the  anesthetic,  seems  to  foci  well,  and 
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the  family  is  happy  at  the  thought  of  danger  passed.  Twenty-four 
hours  puss  and  it  h  noticed  that  the  temperature  fall.t  to  subnormal 
perhaps,  and  then  begins  slowly  to  rise.  The  pulse,  at  first  90  to 
100  and  of  fair  volume,  alowty  increases  in  rate  while  decreasing  in 
force.  The  patient's  mind,  perfectly  clear  in  the  first  instance, 
begins  in  a  little  while  to  be  disturbed,  and  he  grows  anxious  as  to 
the  outtome  or  perhaps  calmly  forecasts  the  end. 

In  the  meantime  the  tympanites  has  become  marked,  but  no  gus 
passes  per  rectum;  and  there  is  no  sign  of  movement  or  perisuUis, 
in  the  distended  gut.  The  pain  ts  not  severe,  the  chief  distress  is 
want  of  air;  the  patient  complains  that  he  cannot  get  a  good  breath; 
nausea  develops,  and  finally  continuous  vomiting.  If,  now,  the 
ordinary  means  of  relief  of  gaseous  distention  fail  and  the  symptoms 
do  nut  in  any  respect  improve,  one  may  conclude  that  he  has  to  deal 
with  an  intestinal  paralysis.  In  f^implc  tympanitc.'i  the  pain  is 
colicky  in  its  nature,  there  is  little  disturbance  in  pulse  and  tempera- 
ture, the  vomilus  is  more  nearly  normal  in  character.  But  in  s^iitc 
of  these  distinguishing  features,  it  may  be  impossible  to  say,  during 
the  first  few  hours,  whether  the  obstruction  is  serious  or  not.  In 
any  event,  certain  measures  should  be  emploj'cd:  If  there  is  much 
nausea  or  any  evidence  oF  gastric  dilatation  the  stomach  should  l>e 
washed  out  and  j^o  grain  calomel  given  every  half-hour  for  at  least 
ten  doses.  .\t  the  other  end  of  the  alimentary  tube,  the  attempt  at 
relief  is  begun  witli  an  ordinary  soap-tuds  enema.  If  no  flatus  passes, 
a  Walkin's  enema  is  next  to  be  tried,  or  one  which  consists  of 

Magiivaia  sulphitte. 
Glycerin,  U     8<I 

Turjjtrnlinc,  51 

A  large  tube  should  he  employed,  but  no  effort  made  to  introduce 

it  high.     Elevate  the  hips  and  inject  the  fluid  slowly,  and  thus  let  it 

ffind  itii  own  way  up  the  bowel.     If  gastric  lavage  and  the  persistent 

u«  of  enemas  fail  to  give  any  relief,  if  the  judicious  use  of  hypodermic 

injections  of  morphin  and  alropia,  escrinc,  and  pituitrin  arc  with- 

ETcct  to  awaken  the  intestine  or  to  sustain  the  patient's  vitality, 
aly  thing  left  which  offet^  any  hope  is  an  enterostomy.  This 
jc  done  under  local  anesthesia.     The  bowel  t.ht«»i!tK  vJciv;.  <»^«^ 
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ing  is  to  be  kept  washed  out  with  normal  salt  solution.  By  this 
means  the  toxemia  may  be  itept  under  control  until  the  patient's 
forces  rally. 

But,  after  all,  thechief  treatment  of  posl-operativc  intestinal  paral- 
ysis is  prophylactic  and  preventive.  By  washing  out  the  stomach, 
by  having  the  bowel  well  emptied  with  castor  oil,  by  treating  the 
exposed  gut  with  scrupulous  care,  one  may  hope  to  reduce  these 
accidents  to  the  minimum.  Slight  traumatisms  of  the  mesentery 
in  the  course  of  the  operation,  slight  infections  introduced  in  the 
clean  cases  are  at  the  bottom  of  these  surgical  disasters.  If  Ihcy 
result  from  infections  already  fixed  upon  the  peritoneum  before 
operation,  the  surgeon  may  have  a  balm  for  his  conscience  but  no 
excuse  to  relax  his  precautions. 

In  all  operations  in  which  there  is  a  diSused  peritonitis  in  order  to, 
prevent  post-operative  ileus,  Herle  injects  50  to  100  c.c.  castor  nil  in  a 
loop  of  the  small  inteslinc.  The  puncture  of  the  gut  is  closed  by  a 
small  dlk  suture.  He  claims  excellent  results.  (Zeitblatt  f ,  Chirurg. 
Lcipsic,  July  31,  1909.) 
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ARTinCIAL  ANUS:  TEMPORARY;  PERMANENT 
TEMPORARY  ARTIFICIAL  ANUS— ENTEROSTOMY 

An  acute  obstruction  of  the  bowel  may  necessitate  a  temporary 
drainage  through  the  abdominal  wall.  This  will  be  the  case  when 
circumstances  such  as  environment,  lack  of  experience,  assistance,  or 
equipment  preclude  a.  laparotomy;  or  even  when  a  laparotomy  is 
done  ami  it  is  found  impossible  at  the  time  to  remove  the  cause. 

Enterostomy  is  therefore  a  life-saving  operation  which  every 
practitioner  must  know  how  to  perform. 

The  operation  proposes  opening  the  abdomen,  anchoring  a  loop  of 
intestine  in  the  abdominal  wound  and  opening  ihts  loop  to  secure 
drainage.  The  incision  will  be  made  ordinarily  in  the  right  iliac 
fossa  and  the  opening  in  the  bowel  made  above  the  obstruction. 
For  that  matter,  one  need  scarcely  fear  that  he  will  open  into  the 
bowel  below  the  constriction,  for  il  is  only  the  distended  portion  that 
will  present.  It  is  preferable  to  open  the  cecum,  but  if  it  is  not  avail- 
able, whatever  loop  presents  will  do. 

No  special  instruments  are  required.  It  13  a  good  idea  to  have 
several  needles  already  threaded  with  silk  No.  o  or  No.  i.  Local 
sne-stheaia  may  suffice, 

/nffVifH.— Begin  by  dividing  the  skin  and  fat  along  a  line  two 
fingers'  breadth  from  the  anterior  superior  iliac  spine,  parallel  with 
the  fibers  of  the  cutcrnal  oblique— an  incision  about  3  Inches  long, 
whose  central  point  corre-tpontU  to  the  anterior  superior  iliac  spine 
(Fig.  439),    Catch  up  the  two  or  three  bleeding  points. 

This  first  incision  exposes  the  external  oLiliigue  (Fig,  416)  and  the 
second  divides  that  muscle  in  the  same  line.  Catch  up  the  edges  of 
the  divided  muscle.  In  the  same  manner,  the  third  incision  divides 
the  internal  oblique  and  transversatis,  and  finally  exposes  a  fibrous 
layer,  the  transversaiis  fascia,  which  b  carefully  4.w\i.WV  \t\.  w^wnw 
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reach  the  peritoneunj  (Fig.  418).  Pick  up  a  fold  of  that  membrane 
with  the  dissecting  forceps  and  incise  it  at  its  base,  roineml>eriiig 
that  the  distended  bowel  is  in  close  contact  (Fi)t.  432). 

A  reddish  fluid  escapes  as  soon  as  the  peritoneum  is  opened;  seht 
each  lip  with  forceps  aril  enlarge  the  opening,  hut  not  to  the  full  ex- 
tent of  the  skin  wound.  Restrain  the  bulging  gut  with  compresses. 
Introduce  the  index  finger  and  examine  in  various  directions  for  s 
source  of  obstruction.    Happily  it  may  be  found  and  relieved  with- 


FlC  430. — Tnn  ol  indiiiaiu  fut  mnifioul 
■DUi!  on  Ihg  Hglit.  tomponiy;  on  lb*  letl. 


Fm.  44a. — Louling  thi  cocum,     [  ytam^ 


out  loss  of  lime.  Usually,  however,  it  will  not  be  and  one  must  not 
persist  in  his  search  or  effort  at  relief.  .Attempt  next  to  locale  ihe 
cecum,  passing  Ihe  index  finger  down  into  the  iliac  fossa,  following 
the  external  wall  (Fig.  440). 

It  successful  in  locating  it,  pull  it  up  into  the  wound  with  index 
finRcr  and  thumb  and  hold  it  with  two  artery  forcqis.  It  is  easily 
identified  by  the  appendices  cpiploica?  and  by  its  hands.  If  the 
cecum  cannot  be  reached,  employ  any  loop  which  presents. 

Anchor  the  bovxi  The  bowel  is  sinurcd  to  the  abdominal  wall 
to  this  manner:    Commence  at  one  angle,  passing  the  needle  throu^ 
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Uie  parietal  peritoneum  of  onv  side,  Ihrotigh  th«  serous  and  muscular 
coats  of  the  bowt'),  iind  through  the  peritoneum  of  the  opposite  »i<fe. 


B  Flfl.  44T.— AEUfhins  tha  bowdt  in  tlis  ufl*    tia.  44>. — Att^hins  the  bowel  UUnlly. 
B  of  ttan  wound.     (I'muJ  IVtaa^ 


.  44J. — Dtagnm  aliifwinji  dinpoiulion  of     Pith  444. — Optainji    cS    ths    bowwl    with 
■ulurci.     (Vrai.)  thefmor»uWfy.     (Vm^.) 

I  but  do  not  cut  the  threads  (Fig.  440).    Now  make  on  each  side 
tbne  or  four  "U"  sutures   3^  inch   apart  in   this  manner:   the 
■  peedk  passes  through  the  parietal  periloivtiiTO,  ^t  ■vwulw*!  ••»& 
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muscular  coats  of  the  bowel,  and  oul  through  (lie  parietal  peritoneum 
of  the  same  side.  Do  the  same  on  the  opposite  bWc  (Fig.  442). 
Collect  the  loo^c  ends  of  the  sutures  of  the  same  kind  in  one  forceps. 
In  pladiig  the  sutures,  do  not  let  the  protruding  scgmtmt  of  bowel 
get  folded  or  wrinkle^l. 

Suture  the  remaining  angle  in  the  same  manner  as  the  firet  and 
complete  the  repair  uf  the  peritoneal  wound.  The  loop  of  bowc! 
may  not  occupy  all  of  it  and  ihese  peritoneal  sutures  arc  cut  short  at 
once.     (The  relaiive  position  of  the  sutures  is  represented  in  Fig.44j.) 

Now  repair  the  superficial  wound  by  interrupted  sutures  in  two 


Ptt.  Mt^—Ttaiponay  artifidil  uiiu.  Pic.  44O. — laoiuoiu    (cr    Itmpetary    aad 

(t'M«.)  jicnn*neDt  krlllltUl  >a>u.    (I'*aih) 

layers,  one  reuniting  the  muscles  and  fascia;  the  other,  the  skin. 
The  opening  left  immediately  over  the  anchored  gut  is  about  an 
inch  in  lengtli.     Cut  the  threads  short. 

O^H  the  bowel.  This  is  reserved  for  the  last,  and  here  the  long 
threads  of  tlie  lateral  bowel  suture,  left  until  this  lime,  are  used  to 
pull  the  bowel  well  into  view  (Fig.  444).  Incise  it  with  the  bistoury 
for  about  an  inch,  and  there  is  an  immediate  ew;ape  of  gas. 

Cut  short  all  the  sutures.     The  bowel  will  not  immediately  empty 

itself.    It  will  require  possibly  twenty-four  hours,  during  which  time 

the  dressing  should  be  changed  ever)'  half-hour,  afterward  t 

daify  i»  nuiScienU 
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temovc  the  cutaneous  sulurcs  on  the  sixth  day,  eke  later  they  will 
become  septic.     Apply  ointments  to  the  inflamed  skin. 

I  When  tlie  bowel  is  once  emptied,  which  may  require  as  long  as 
twenty-four  hours,  seek  to  locate  the  site  of  tlie  obstruction  and  to  (ie- 
termine  its  nature.  See  if  an  enema  will  find  eiit  at  the  wound  or  if 
an  injection  at  the  wound  will  discharge  per  aniun  (Fig.  445).     A 


Fic.  441. — OpeitiiiR  the  pvitaasum.     ffioAtJ 

month  later  when  the  patient  has  regained  liis  strength,  if  the  bowel 
lias  not  become  normal,  send  him  to  a  specialist. 

PERMANENT  ARTIFICIAL  ANUS 

This  operation,  palliative  in  the  treatment  of  cancer  of  the  rectum, 
comes  within  the  scope  of  every  doctor.  It  may  even  be  regarded  as 
an  emergency.  There  may  come  a  time  in  the  history  of  the  case 
when  I  he  content  of  the  bowel  can  no  longer  pass  and  tlic  pain  is  un- 
bearable. Then  the  operation  will  give  great  relief.  The  patient 
"en!  little  pain  after  the  operation,  gains  in  weight,  believes  that  he 
is  going  to  get  well,  and  so  dies  happy. 

In  this  case,  the  opening  is  to  be  in  the  s\gai.cft4.\  'wmwi  t«»A.\»N*t 


« 


AHTtFlCIAL  anus:  TEUFOICAKV;  ntUUMENT 

Itrge.    The  bowrl  h  completely  divided  trans\'ersely  and  tlie  two 
ends  aochored  i>eparalcly  id  the  wound. 


PiO>  Mti^Thi  ticDrald  Saw*  dnn  oui  threucb  lb*  iscUiaii.    NoU  th»  appeaduH 


FlO.  44>.-'A  fofc#pi  imd  tf>  iruka  >n  optnisA  in  the  xnaMntcryp     (KcdsJ 

The  Operation  is  best  done  in  two  stages.    In  the  first,  the  ^gmoid 
is  drawn  out  and  permitted  to  acquire  adhesions.     Stibse<|uently  tb« 
Joop  is  resected. 


I 
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First  Stage. — An  incision  a  inches  in  length  i*  made  obliquely 
over  the  left  iliac  fossa,  a  couple  of  fingers'  hreadlh  within  the  an- 
terior superior  spine.  The  lower  end  of  the  incision  reaches  to  just 
above  the  level  of  the  spine  (Fig.  446).  Dividing  the  skin  and  cellu- 
lar tissue,  there  wilt  l)e  some  small  vessels  to  ligatc.     The  fibers  of  the 


Via.  4S0- — BowfI  rvtuncd  bj  itrip  ol  it>def<inn  KJtu««.     (Tfan-) 

external  oblique  appear,  running  parallel  with  the  incision.  Scpara- 
rale  them  in  the  line  and  length  of  the  skin  incision  by  blunt  disscc* 
tion.  Widely  separate  the  two  portions  of  the  muscle  with  retractors. 
In  the  boltom  of  the  wound  arc  seen  the  fibers  of  the  inti-mal 
oblique  and  transversalis  which  lie  at  right  angles  to  the  external 
oblique.  Open  through  them  by  blunt  dissection  in  the  direction  of 
their  fibers  and  retracl  (Fig.  447). 


fio.  4li. — Dividing  tlw  loop  K-ith  th«  thcrmtiMuMrT.     (K4«.) 

Divide  the  trans\xrsalis  fascia  and  e.\po.te  the  iMrriloncum.     This 

U  opened  and  ils  lips  seized  with  theforccps.     Remove  ihe retractors 

Search /or  the  sigmoid.    Introduce  the  index  finger  into  the  iliac 

liossa,  following  the  jjosterior  wall  until  arrested  by  ihc  mcso-sigmin'il. 

IjEd  this  manner  locate  the  sigmoid  flexure, awWAV^wtw  •*.'^^'^'^'<^^- 


I 


S96 


ARTIFICIAL  ANVS:   TEUPOSASY;   PKKUANBNT 


draw  it  to  the  surface  by  gentle  but  persistent  traction.  It  can 
felt  to  yield.  Once  the  loop  is  exposed,  the  only  difficulty  is  over- 
come. The  sigmoid  is  identitied  by  the  appendices  epiploicae 
(Fig.  448)- 

Spread  out  the  gut  and  find  the  least  vascular  part  of  the  exposed 
mesentery  and  this  part  transfix  (Fig.  449)  with  a  closed  forceps. 
Ojwning  the  forceps,  let  it  seize  a  roll  of  iodoform  gauze  of  the  calilwr 
of  the  index  finger  and  draw  it  into  place.  It  will  bold  the  bowel  in 
position  (Fig.  450). 


Fio.  *si-— Upi»r  orifice  cooi- 
mdnicAtCH  with  bnirtti  lown  *rttli 
reelum.    ( Viau.i 


Pig.    45i- — ^Perntancnl  artiScud  utoL 
HilernjU    np^ning    nf    bowd    with    >puf 


If  the  cutaneous  wound  is  too  large  and  does  not  fit  closely  to  tlw 
projecting  loop,  it  may  be  diminished  by  a  suture  or  two. 

Dress  with  sterile  gauze  and  do  not  change  until  ready  to  resect, 
unless  the  dressing  becomes  loosened  or  soiled.  Keep  the  patient 
on  a  light  diet,  chiefly  milk. 

Second  Stage.— Resecl  (he  bouu'l.  On  tlic  second  or  third  day,  when 
the  bovrel  has  acquired  adhesions,  return  with  a  thermo-cautcry  and 
artery  forcep:^;  there  might  be  an  arteriole  to  ligate.  No  anesthesia 
is  necessary,  for  the  gut  is  quite  insensitive. 

The  Ihcrmo-caulery  is  heated  to  a  dark  red  (if  at  a  white  heat, 
ihcre  may  be  a  JittJc  bleeding),  and  with  it  the  bowel  is  completely 
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divided.  Do  not  stop  until  the  roll  of  iodoform  gauze  is  completely 
exposed.  The  few  minutes  required  will  necessarily  seem  a  long 
time,  but  do  not  get  disturbed  (Fig.  451).  When  the  section  is 
complete,  the  gauze  may  be  readily  removed  (Veau) . 

Apply  a  dry  dressing.  On  the  second  day  give  a  laxative.  After 
a  while  the  patient  will  be  able  to  regulate  his  passages  to  a  degree. 

Through  the  lower  orifice  the  cancer  may  be  douched  and  the 
fluids  will  find  their  way  out  per  anum  (Figs.  452,  453). 

Do  not  neglect  to  warn  the  family  that  the  end  must  come  within 
from  eight  to  fifteen  months.  As  for  the  patient,  it  were  better  to 
ease  his  mind  by  vague  references  to  the  future  closure  of  the  wound 
so  repulsive  to  him. 


CHAPTER  XI 

STRAMGDLATED  HERNU 


What  doctor  in  gcDcral  practice  has  not  had  his  experiences  with 
straiiffulatcd  hernia?  And  how  many  have  escaped  the  conviction 
that  it  is  an  emergency  deserving  its  evil  fame? 

But,  afler  all,  its  sinister  reputaliun  our  predecessors  have  be- 
queathed us  and,  along  with  it,  interminable  discusMons  touching  the 
agent  of  conslriciion  and  the  indications  for  taxis. 

To-day  we  reverently  lay  aside  those  old  notions,  for  we  know  that 
no  other  equally  dangerous  condition  yields  better  results  to  appro- 
priate tri^atm  en  t.  By"  appropriate  treatment"  is  mejini  early  opera- 
tion. The  indications  for  operation  there  is  no  need  to  discuss,  for 
operation  iri  always  indicated. 

Taxis  is  an  exceptional  procedure,  permissible  only  as  a  tentative 
measure  under  certain  well-defined  restrictions;  and  even  then  to  be 
u.sed  with  fear,  for  who  can  certainly  tell  that  he  has  not  reduced  a 
gangrenous  and  perforated  gul;  and  who  but  the  most  expcricDced 
may  not  be  misled  by  certain  forms  of  incomplete  reduction? 

The  danger  from  strangulated  hernia  was  formerly  supposed  to 
arise  wiely  from  inlerference  with  ihe  circulaLion  and  the  consequent 
gangrene  of  the  incarcerated  loop,  and  the  attention  was  centered 
chiefly  upon  the  mechanical  element.  It  was  perhaps  legitimate 
upon  that  hypothesis  to  treat  c.tpcctantiy  or  by  re|»ealed  efforts  at 
taxis  an  Incompletely  strangulated  hernia. 

But  now  it  is  definitely  determined  that  the  chief  source  of  danger 
is  iepiif  absorption,  and  in  a  given  case  long  before  the  incflne rated 
bowel  has  ceased  to  be  viable,  the  patient  may  be  overwhelmed  by 
toxins  of  a  virulent  type.  It  is  this  systemic  poisoning  that  makes 
strangulated  hernia  dangerous,  and  which  especially  makes  th« 
opentlion  dangecoMs.     It  is  for  that  reason  that  procrastination  is 
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so  oflcD  fiiUl.  So  frequently  h  happens  with  these  attacks  that  after 
hours  of  waitinjt,  or  after  repeated  efforts  at  reduction,  the  palicnl  is 
finally  tunifd  over  to  the  operator;  and  though  the  operation  be  of 
short  duration  and  simple,  yet  the  patient  dies,  for  the  reason  that 
his  powers  of  resistance  were  paralyzed  by  sepsis  unsuspected.  He 
was  a  veritable  victim  of  delay. 

The  thought  to  be  kept  uppermost,  then,  in  treating  strangulated 
hernia  is  not  so  much  that  the  bowe!  is  becoming  gangrenous  as  that 
5ep!^is  is  imminent. 

TIk  liiagrwsis  is  not  difficult,  as  a  rule.  Usually  the  patient  is 
known  to  have  a  hernia;  suddenly  it  becomes  painful  and  irreducible; 
the  bowels  refuse  to  move  and  become  tympam'lic;  nausea  and  vom- 
iting ensue ;  and  there  arc  signs  of  circulatory  depression.  The  gen- 
eral symptoms  are,  in  fact,  those  of  inUslinal  obslruclion.  The  face  is 
drawn  and  pinched,  ihe  lips  white  and  the  eyes  sunken.  There  is  a 
clammy  sweat.  The  symptoms  may  all  be  mild  at  first,  especially 
when  the  obstruction  is  not  complete,  or  in  the  aged  or  debilitated, 
or  if  the  bowel  is  surrounded  by  omentum  which  at  firsl  bears  the 
brunt  of  the  compression.  It  must  be  kept  in  mind  that  this  mild 
onset  may  be  wholly  deceptive. 

It  may  be  necessary  to  distinguish  between  an  inflamed  and  ob- 
structed irreducible  hernia  on  rhe  one  hand  and  strangulated  hernia 
upon  the  other;  in  the  first,  pain  and  vomiting  are  not  so  severe, 
there  is  no  collapse,  and  nn  impulse  in  coughing  can  always  be 
deteclwl.  If  a  hernia  was  not  before  suspected,  a  careful  examina* 
tion  for  one  must  be  made  in  cases  of  intestinal  obstruction.  Small 
sciatic  or  obturator  hcmiae  arc  easily  overlooked.  This  is  likewise 
Inie  uf  small  femoral  hernia  in  fat  subjects. 

Torsion  of  the  sjHirmalic  cord  or  strangulation  of  an  undescended 
testicle  may  simulate  strangulated  hernia,  but  the  indurated  and  very 
painful  inguinal  tumor,  together  with  the  crj-p  torch  ism,  should 
suggest  the  nature  of  the  attack. 

As  Senn  says,  the  <1itTerential  diagnosi.1  between  a  suppurative 
lymphadenitis  in  the  groin  and  a  strangulated  inguinal  hernia  may  be 
very  difficult.  He  jwints  out  the  necessity  for  caution  in  using  the 
knife  it  the  inflammatory  swelling' is  single  and  occupies  the  site  of 
a  femoral  hernia.     In  such  a  case  the  sttvip«»«\  ^Va.tA  **sO«&. 
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approached  by  z  careful  dbsecLion.    If  it  proves  LO  be  a  hernia 
harm  is  done. 

An  accumulation  of  peritoneal  fluid  in  the  imperfeclly  closed  proc- 
essus vaginiilis  in  the  vct>-  young  may  give  rise  to  9>'niptoms  of 
strangulation,  but  strangulated  hernia  is  rare  in  infants.  In  such  a 
case,  inversion  of  the  patient  for  a  few  minutes  will  often  empty  the 
sac  and  dear  up  the  diagnosis. 

As  has  been  said  the  indication  for  IrealmetU  is  operation  as  soon  as 
lC  diagnosis  is  made.  There  arc,  however,  exceptional  instances  in 
which  judicious  efforts  at  taxis  may  be  applied  without  greatly 
prejudicing  the  prognosis.  But  it  is  recommended  without  enthu- 
siasm and  only  out  of  due  respect  to  those  ci re um.t lances  of  lime  and 
place  which  seem  to  preclude  immediate  herniotomy. 

Taxis  and  operation,  then,  represent  the  sole  mea.sure*  of  relief. 
Certainly  no  doctor  at  the  present  time  would  cspcct  anything  but 
harm  from  the  use  of  drugs. 

As  Senn  says  (Practical  Surgery),  no  modern  physician  would  for 
a  moment  consider  seriously  the  therapeutic  value  o(  nauseating 
cnemata,  or  the  internal  use  of  relaxing  anti.tpasmodic  remedies,  so 
much  relied  upon  in  facilitating  taxis  before  herniotomy  was  shorn  of 
it*  great  mortality  by  the  introduction  of  anlisepiic  surgery. 

Taxis. — Taxis,  or  the  reduction  of  a  hernia  by  mi-thodical  manipu- 
lation without  instruments,  b  permissible  only  under  these  circum- 
stances:  (a)  The  case  is  seen  soon  after  the  strangulation  began; 
the  hernia  is  of  moderate  site;  the  abdominal  symptoms  are  not 
sc\'ere. 

(b)  The  patient  is  an  old  man  debilitated,  manifestly  a  poor  sub- 
ject for  an  operation;  he  has  had  trouble  before;  it  is  only  a  few 
liours  since  his  hernia  became  irreducible. 

Under  these  circumstances  use  taxis,  and  it  will  not  be  dangerous 
if  properly  applied  and  not  repealed.  The  further  |)roviso  must  be 
made  that  if  it  (ails  an  immediate  operation  must  be  done.  In  the 
milder  cases  Senn  advises  that  taxis  may  sometimes  be  facilitated  by 
adminis(erin);  a  dose  of  opium  and  giving  a  high  enema.  A  full  hot 
bath  in  many  instances  has  an  excellent  effect. 

In  the  severer  cases  a  general  anesthesia  isalways  required.  Before 
b^aniag  the  anesthesia,  prepare  the  patient  for  operation  so  that 
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i(  taxis  fails  no  time  need  be  lost  and  a  single  anesthesia  will  serve 
both  for  the  taxis  and  the  operation.  Chloroform  is  usually  prefer- 
able to  etlier  if  it  is  expected  that  taxis  will  succeed.  It  permits 
a  greater  relaxation. 

Technic  of  Taxis:  Inguinal  Hernia.— Elevate  the  hips,  flex  and 
separate  ihe  thighs  in  order  to  relax  the  external  ring.  Grasp  the 
tumor  with  the  right  hand  (hernia  on  right  side)  so  as  to  compress 
it  uniformly  with  the  tips  of  the  fingers  and  thumb.  Seine  the 
neck  at  the  external  ring  between  the  thumb  and  forefinger  of  the 
left  hand.  While  the  right  gently  compresses  the  tumor,  the  left 
empties  the  gut  by  stripping  in  the  direction  of  the  external  ring  at 
first,  and  later  along  the  inguinal  canal.  The  sole  aim  of  this  first 
maneuver  is  lo'  empty  the  gut.  The  manipulations  must  be 
made  methodically,  without  interruption  and  without  force.  If 
compression  re%'eals  the  presence  of  a  doughy  mass,  it  is  omentum, 
and  as  it  probably  occupies  the  lower  part  of  the  sac  it  will  be  better 
to  compress  nearer  the  neck  in  order  to  ileal  more  directly  with  the 
intestine.  Sometimes,  to  make  traction  on  the  tumor  while  the 
fingers  at  the  neck  continue  the  kneading  will  start  the  bowxl  con- 
tents toward  the  abdominal  cavity.  If  the  tumor  under  these  manipu- 
lations grows  smaller  and  softer,  it  is  some  guarantee  of  success. 
When  the  bowel  is  sufficiently  emptied,  it  then  becomes  reducible 
and  its  return  to  the  abdominal  cavity  is  announced  by  a  gurgling 
or  a  marked  sense  of  yielding. 

When  the  bowel  is  reduced,  the  omentum,  if  present,  should  be 
returned  in  the  same  manner.  One  should  not  persist  if  the  mass 
is  thick  and  adherent  for  there  is  risk  of  rupture  of  an  omental  vessel, 
which  may  be  followed  by  hemorrhage,  all  the  more  grave  because 
unpcrceivcd. 

After  the  hernia  is  reduced  the  patient  must  be  put  lo  bed  and  no 
food  by  mouth  permitted  for  at  least  twenty-four  hours.  Before 
getting  about,  a  truss  must  be  fitted. 

If  after  ten  or  fifteen  minutes  of  gentle  effort  the  hernial  tumor 
remains  unchanged  in  size  and  hardness,  it  is  a  waste  of  time  lo 

Iproli^ng  ihe  procedure.  It  cannot  be  said  too  often  that  repeated  at- 
tempts arc  injurious,  becoming  with  each  repetition  more  and  more 
bannful  and  illusory. 
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it  may  happen  that  aflcr  the  hernia  has  been  apparently  reduced 
the  symptoms  of  obstruction  still  persiil,  or  even  if  at  first  reiievcd, 
appear  aKain.  The  tympanites  augments,  the  nausea  and  vomiting 
continue,  and  the  signs  of  sepsis  progress.  It  i^  evident  ihat  .some- 
thing is  amiss.  One  of  several  things  may  have  happened,  but  do 
time  is  to  be  wasted  in  conjecture,  for  only  the  oi^eration  which  must 
follow  will  definitely  dear  up  the  doubt. 

It  may  be  that  the  hernial  tumor  has  been  reduced  tn  matsc. 
The  hernial  sac  and  ii.t  contents  have  been  carried  through  the  ex- 
ternal ring  without  having  changed  their  relations  and  the  constric- 


Via.  4JS.— Incomplile  r**ic* 
tion  afUranEutiitd  loop.  Httabi 
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tion  ])crsisi.4  (Fig.  454).  This  can  occur  in  recent  hernia  in  which 
the  sac  is  not  adherent  and  i.*  most  common  in  the  direct  form  ot 
inguinal  hernia. 

It  may  be  that  instead  of  entering  the  peritoneal  cavity  the  herni- 
ated loop  has  entered  a  diverticulum  of  the  sac  near  the  neck  and 
there  becomes  once  more  .ttraiigulatcd  (Fig.  455}. 

It  may  lie  that  the  neck  of  the  sac  has  torn  loose  from  the  rest  of 
the  sac  and  has  been  reduced  wlih  the  gut,  the  strangulation  still 
being  maintained  (Fig.  456). 

Again,  a  rent  may  be  torn  in  the  sac  and  the  gut  escaping  there- 
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from  pu&lies  up  between  ihe  |>eriluneuni  and  the  abdominal  wall 
(Fig.  457)- 

Finally  the  reduction  may  have  been  complete,  but  the  gut  was 
gangrenous  or  ruptured  and  a  general  peritonitis  follows,  due  to  the 
eM:a|>e  of  the  intestinal  contents;  or  the  peritonitis  may  even  be 
due  to  the  infection  from  the  sep- 
tic fluids  in  the  sac. 

Femoral  aiui  Umbilir-iil  Hernia. 
— ^These  forms  of  strangulated 
hernia  require  the  same  modes 
of  procedure  as  the  inguinal  but 
are  likely  to  present  more  obsta- 
>  des.  In  the  case  of  femoral  her- 
nia, if  complete,  the  pressure 
must  be  made  downward  toward 
the  saphenous  opening  at  first, 
and  ihvn  upward  along  the  fe- 
moral canal. 

In  the  case  of  umbilical  hernia 
the  pressure  must  be  made  toward 
the  umbilical  ring.  Often  the 
Trendelenburg  position  is  helpful. 
The  constant  effort  is  first  to 
empty  the  gut  and  then  reduce  it. 

In  both  these  forms  of  hernia 
the  gut  may  be  enveloped  by  a 
mass  of  omentum  which  may  not 
be  reducible  and  thus  gives  rise  to 
some  doubt  whether  the  gut  ha.s 
been  reduced. 

Operation  for  Strangulated  Hernia :  Ingutnai  Hernia. — To  rq)cat, 
as  soon  as  a  hernia  habitually  reducible  becomes  painful  and  irre* 
ducible  and  is  accomiwnied  by  the  signs  of  beginning  proslralion, 
regard  it  as  strangulated,  and,  aside  from  the  eiccptiooal  cases 
indicated,  oiwratc  at  unce.  Do  not  wail  for  fecal  vomiting  for  that  is 
the  last  signal  of  exhausted  nature — the  precursor  of  death. 

General  anesthesia  is  luuatly  necessary,  althouiE,h  in.  savue,  <»£x»>  v& 
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profound  sepsis  locml  anesthesia  with  cocaine  or  stovainc  suffices, 
using  Schleich's  formula  and  injecting  the  various  layers  just  beJore 
dividing.     No  special  instruments  are  necessary. 

Surgkat  AmUomy.-^Tiie  special  points  to  be  rememhered  are  the 
situation  of  the  abdominal  rings,  the  relations  of  the  external  and 
internal  oblique  and  transversalis  muscles  to  the  inguinal  canal,  and 
Ihc  location  of  the  deep  epigastric  artery. 

The  external  ring  in  the  aponeurosis  of  the  external  oblique  lies 
]ust  above  the  spine  of  the  pubes.     The  internal  ring  in  the  liansvcr- 

salis  fascia  lies   }^  inch  above  the 
flK;.vvv  middle  of  Poupart's  ligament.     The 

'      '     "  ,  deep  epigastric  artery  passing  verti- 

cally between  the  two  rings,  lies  be- 
tween the  transversalis  fascia  and  the 
peritoneum. 
,^j^  The  chief  condition  of  operating 

n  ^f  p'        well  is  to  see  and  recognize  what  is  to 

be  dix-idcd.  The  coverings  enumer- 
ated with  such  care  by  ihe  text- 
books will  not  be  tJistinguished,  but 
there  is  little  danger  of  tutting  into 
the  intestine,  for  before  it  can  be 
reached  the  sac  must  be  opened,  and 
that  is  annoujiced  by  the  escape  of  a 
characteristic  sero-sanguineoua  fluid.  The  greatest  injury  to  the 
bowel  is  at  the  site  of  constriction,  which  may  be  at  the  external 
ring,  the  internal  ring,  or  Ihe  neck  of  the  sac. 

Tlu  preparation  of  the  field  of  operation  mu-it  be  painstaking.  The 
pelvis  must  be  shaved  and  scrubbed;  the  adjacent  abdominal  and 
inguinal  regions  and  the  scrotum  must  he  thoroughly  disinfected; 
and  the  penis  after  cleansing  wrapped  in  a  sterile  compress. 

Firtl  sup.  tnrision.  Exposure  of  tlir  .Vac. — Begin  with  a  skin  in- 
cision extending  from  the  internal  ring  down  to  the  spine  of  the 
pubes;  if  it  i«  a  scrotal  hernia,  down  to  the  middle  third  of  tlu 
Kcrotum  {Fig.  461)-  Go  directly  through  Ihe  skin  and  layers  of  fat 
lo  the  aponeurosis  of  Ihe  external  oblique,  dividing  the  branchi-s  ol 
'•",  supcrBdal  cptgastrtc  artery. 


Pig.  4S1.— Inpcrftct  rcduclioa  by 
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Expose  the  aponeurosis  ihoroughly  and  incise  it  from  one  ring 
to  the  other.  It  is  easily  recognized  by  the  oblique  direction  of  its 
fibers  and  its  shiny  look,  and  will  serve  during  the  operation  as  an 
important  landmark.  The  lips  of  this  wound  should  be  caught  up 
with  forceps,  especially  at  the  external  ring,  to  serve  later  as  a  guide 
in  beginning  repair. 

Once  the  aponeurosis  is  opened  the  sac  is  exposed  and  the  next 
effort  is  to  isolate  it  preparatory  to  its  incision.    Separate  it  from 


Pia.  4sli.— Smngulateil  iacuinal  hsroia:  piiiiuuy  laelnon. 


the  aponeurosis  by  careful  blunt  dissection  around  its  whole  circtitn- 
,ce  and  divi<le  the  remaining  coverings  layer  by  layer  until  the 
b  exposed  and  identified.     Strip  these  coverings  by  blunt  dis- 
section, isolating  the  tumor  up  to  the  internal  ring. 

If  these  layers  arc  much  adherent  one  may  be  in  doubt  as  to 
whether  it  is  the  sac  or  the  intestine  which  he  has  exposed.  The 
suture  of  the  blood  supply  will  settle  the  question,  for  the  vessels  of 
the  sac  stand  out  distinctly,  whereas  those  of  the  bowel  are  not 
distinguishable  in  the  uoiform  couge»tiou. 
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Second  Sup.  Opening  the  Sac. — Catch  a  fold  of  the  sac  with  dis- 
secting forceps  and  cautiously  divide  the  base  of  this  fold  with  scis- 
sors or  scalpel  (Fig.  459).  It  may  be  one  of  the  connective  tissue 
coverings  that  is  opened;  divide  it  the  full  length  of  the  wounfl  and  so 
proceed  until  finally  the  hernial  sac  itself  is  opened,  which  will  he 
announced  by  a  gush  of  bloody  serum.  Occasionally  this  serum  will 
be  l&cking,  the  bowel  being  in  intimate  contact  with  the  sac,  or  even 
adherent  to  it,  but  the  bowel  will  be  recognized  by  its  uniform  color- 
ing and  will  be  separated  as  the  opening  in  the  sac  is  enlarged. 
Cautiouttly  enlarge  the  opening  till  a  finger  can  be  introduced,  and  on 
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it  as  a  guide,  split  tlie  sac  close  up  to  its  neck  (Fig.  460).  When  the 
constricting  band  is  reached  slip  the  finger  under  it,  if  pos^ble,  and 
divide  it  completely.  If  too  tight  for  the  finger,  pass  a  grooved 
director  as  a  guide.  In  some  cases  it  may  be  belter  to  use  a  herni- 
otomy knife,  but  wherever  possible  avoid  cutting  blindly.  The  ooo- 
striction  must  be  freely  divided  so  that  the  intestine  can  be  readily 
drawn  down  for  inspection.  This  step  h  not  complete  (ill  that  i» 
possible, 

It  may  happen  that  there  is  a  second  constricting  band  higher  up; 
io  such  a  case  the  forceps,  which  should  always  be  iitlachcd  to  the 
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Iq>9  of  the  incision  in  the  sac,  are  useful  in  pulling  it  down  so  that 
what  is  to  be  divided  can  be  seen. 

Third  sup.  Examination  of  the  TnitsHne. — It  is  of  the  greatest 
importance  that  the  site  of  the  constriction  be  examined,  for  the  chiel 
lesions  will  be  found  there.  Pull  the  gut  down  and  observe  the  line 
of  demarcation  between  the  healthy  and  injured  tissue  (Fig.  461). 


f  IG.  4O0. — Dividlnit  tllo  CQuUktlcg  Bbcn  of  llu  itrailKulMcil  logulnal  Itotnia.    Tha  put* 
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One  of  (he  several  conditions  will  be  present  and  the  line  of  procedure 
will  depend  upon  the  one  which  is  found. 

I.  Th^  inkitine  is  sound;  that  is  to  say,  it  has  a  uniform,  dark 
inolet  color,  most  marked  at  the  site  of  the  constriction  where  it 
is  lustrous.  There  is  no  erosion  of  the  serous  covering.  Douching 
the  bowel  with  warm  normal  salt  solution  restores  its  tonicity,  its 
rounded  outline,  and  after  a  few  minutes  It  nai-atRta  sn^*kw  oiwR. 
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and  is  to  he  rclurned  lo  Uie  abdominal  cavity.  Following  thU 
omentum  which  usually  presents  is  to  be  inspected.  If  there  is  a 
considerable  mas«  or  if  its  vitality  has  been  compromised  il  should 
be  resected,  using  one  or  several  ligatures  as  the  case  may  require. 
Before  the  slump  is  dropped  back  into  the  peritoneal  cavity  it  must 
be  carefully  inspected  for  bleeding  points  and  should  be  sponged  with 
salt  solution. 
2.  2'he  itUesUne  is  slightly  injured;  that  Is  to  say,  there  may  be 


tie.  4aii— Bx^Dunalian  «t  ibe  ttruigulMed  loop,    (t'raiit 

several  small  zones  of  erosion  exposing  the  muscular  or  even  the 
mucous  layer,  Biir>'  these  areas  with  a  few  Lembcri  sutures,  repair 
any  injuries  to  the  mesentery,  and  reduce.  If  the  intestinal  loop  is 
long,  a  methodical  procedure  may  be  re(|uired  to  prevent  further 
injur>*  lo  tissues  already  compromised.  The  posterior  segment  of 
the  loop  should  be  reduced  firMt,  as  it  probably  was  the  last  to  come 
down;  in  the  meantime  the  anterior  segment  must  be  carefully  sup* 
ported.    Tbclcast  rudeness  may  rcsu\lii\iVea.i;. 
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1/  3.  The  intestine  is  doubtful;  that  is  to  say,  it  lias  a  color  mottled 
gray  and  purple.  It  does  not  recover  its  form  under  the  douching, 
but  stays  collapsed  and  flattened.  Under  these  conditions  it  may 
not  be  possible  to  say  whether  it  is  gangrenous  or  not,  but  it  should 
not  be  reduced. 

Treves,  however,  advises  reduction  under  these  circumstances, 
remarking  (Operative  Surgery,  p.  534,  Vol.  11)  that  whatever  theoret- 
ical objections  to  this  procedure  may  exist,  practice  has  shown  that 
it  may  be  safely  carried  out,  assuming  that  this  applies  to  a  bowel 
which  is  not  actually  gangrenous,  but  in  a  condition  which  may  lie 
termed  "doubtful."  It  Is  remarkable  to  what  extent  these  doubtful 
Intestines  recover.  The  idea  is  that  the  peritoneal  cavity  is  the 
most  favorable  site  for  recovery. 

If  the  operator  b  inexperienced  and  not  certain  that  he  can  dis- 
tinguish between  ihe  bowel,  possibly  gangrenous,  and  that  which  has 
actually  lost  its  \iability,  he  must  wait.  Wrap  the  loop  in  moist 
gauze,  and  after  twelve  hours  examine  again.  It  may  be  gangrenous 
or  it  may  be  viable,  lustrouii,  reddened,  rounded,  and  impels  the  be- 
lief that  it  will  become  normal.  With  that  belief,  reduce  it  slowly 
and  carefully,  breaking  up  the  iitight  adhesion.^  which  have  already 
formed. 

4.  The  intestine  is  obviously  gangrenous;  that  is  to  say,  the  serous 
coat  has  tost  its  luster,  is  blistered  in  spots,  and  can  easily  be  stripped 
off  with  ilie  fingers;  its  color  is  ashen  or  even  black,  sometimes 
mottled  with  white  patches;  there  is  a  characteristic  odor;  the  tissues 
are  friable;  and  there  may  be  perforations. 

In  this  case  there  is  but  one  of  two  things  to  do:  either  anchor  the 
gut  in  the  wound  and  make  an  artificial  anus,  or  resect  the  liowe). 

There  can  be  no  doubt  that  an  cntcrcctomy  is  the  ideal  procedure 
since  it  elimioales  a  source  of  danger  and  permil.i  the  radical  cure 
of  the  hernia,  but  it  is  best  not  to  undertake  it  unless  skilled  in  intes* 
tinal  suture  (which  for  that  matter  every  doctor  should  know  thor- 
oughly how  to  do)  (or  the  time  required  may  aggravate  the  shock 
and  insure  a  fatality;  but  the  first  consideration  is  to  sa\'e  life.  (See 
Enterectoray.)  Allison,  of  Omaha  (Jour,  Minn.  State  Med.  Assn., 
Jan.,  roo8).  takes  a  different  view:  "We  believe  primary  end-to-end 
Anastomosis  unjustifiable  for,  though  we  cscskV«*.Vvw.VMAvc.vWs«v'tfs>' 
J9 
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there  yet  reinaiDS  the  danger  of  permaneni  obstruction  due  to  circu^ 
btor)-  and  sqitic  thanjgcs,  or  a  fatal  paralysis  due  to  diatcntioti  and 
toxemia.     Artificial  anus  offers  the  best  way  out.     The  two-stage 
operation  is  safer  than  the  primary." 

If  an  artificial  anus  is  considered  safest,  pull  enough  of  the  gut  out 
to  reach  sound  tissue.  Pass  a  catgut  suture  through  the  abdominal 
wall— that  is,  through  the  aponeurosis  and  the  parietal  peritoneum — 
and  then  through  the  superficial  coats  of  the  bowel,  then  out  tbiougfa 
the  abdominal  wall  again  to  make  the  IctttF  "  U. "  Employ  four  such 
sutures  at  the  cardinal  points.  To  the  gangrenous  loop  apply  a  moist 
antiseptic  dressing,  changed  hourly  if  the  intestine  was  perforated. 
If  the  intestine  was  not  perforated,  do  not  open  it  at  once,  but  wait 
a  few  hours  till  adhesions  form. 

It  is  then  to  be  opened  and  the  dressings  must  be  frequently 
changed,  for  the  discharge  will  be  abundant.  Later  the  fi«tula  may 
gradually  close  of  its  own  accord,  more  and  more  of  the  bowel  con- 
tents passing  by  the  rectum;  or  to  cure  the  fistula  a  difficult  operation 
may  be  necessary.     (See  Tcmiwrary  Artificial  Anus.) 

Fourth  Sup.  Ligation  and  Amputation  oj  (he  Sac. — In  every  case 
where  the  bowel  may  be  returned  to  the  peritoneal  cavity,  the  treat- 
ment of  the  sac  is  of  the  greatest  importance.  After  the  intestine 
and  omentum  have  been  reduced  proceed  to  disinfect  and  to  dissect 
the  sac,  if  this  has  not  already  been  done,  remembering  that  the 
structures  of  the  cord  may  be  very  intimately  connecled  with  it  and 
hard  to  separate.  In  the  strangulated  cases  the  sac  is  usually 
thick,  but  in  the  congenital  cases  it  nuy  be  thin  and  friable.  It  is 
best  to  begin  by  separating  the  sac  completely  from  the  cord  at  one 
point,  and  then  the  dissection  may  proceed  first  toward  the  scrotum 
and  then  toward  the  peritoitcum.  In  some  cases  it  is  best  to  make  an 
inci.<iion  through  the  whole  circumference  of  the  sac  being  careful 
not  to  divide  the  main  vesseb  of  the  vas,  the  two  portions  being  then 
dis.'iected  separately,  carrying  one  down  to  the  scrotiim  if  necessary; 
the  other,  to  the  internal  ring.  Dry  gauze  dissection  is  the  best 
method  of  sc^iarating  these  structures,  a-t  a  rule.  When  the  sac  b 
completely  isolated  the  neck  is  to  be  freed  quite  into  the  abdominal 
cavhy,  and  then  a  finger  is  to  lie  pas&ed  into  the  opening  that  any 
omeatal  adhesions  may  be  detected  oi  &ny  concealed  hcmonb 
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Next,  the  sac  is  to  he  twtiitetl  3n<)  then  ligate(];  or  simple  Hgated  as 
high  up  as  possible,  and  amputated. 

In  fredng  the  neck  at  the  internal  ring  the  subperitoneal  fat  is 
usually  seen;  at  this  stage  the  bladder  may  be  injured,  and  the  point 
is  that  any  fatty  ti-wue^  at  ihe  inner  side  of  the  rin^  inu5t  not  be  in- 
cluded in  the  ligature,  for  this  fat  may  conceal  the  bladder. 

In  ligating  the  sac  it  i.«  liest  to  Iran^ljx  it  ratlier  than  use  the  cir- 
ular  bgature.     If  the  sac  has  been  split  so  high  that  the  neck  cannot 
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be  defined,  then  the  upper  end  of  the  peritoneal  wound  should  be  re- 
paired with  a  few  stitches  so  as  to  reconEtruct  the  neck  which  is  then 
to  be  lifcated. 

Fi/lh  ife'p.— This  will  depend  upon  the  condition  of  the  patient. 
If  his  condition  is  serious,  it  is  sufficient  rapidly  to  reunite  the  apoo- 
eurosis  and  repair  the  skin  incision.  If  a  little  more  time  may  be 
used,  proceed  to  do  Ihe  radical  curt  (Fij.  A*>*V    ^ti«sft.  'JwA.vi.  fewwt 
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recurrence  is  almost  ccrlain,  hut  the  operator  cAnnot  be  held  respon- 
sihlt  for  that.     In  the  urgent  cases  it 's  sufficient  to  have  saved  a  life. 

Whether  the  radical  operation  is  attempted  or  not,  employ  drain- 
age.    The  dressing  musl  be  carefully  applied. 

Subsequent  Trenlmi-nt, — The  patient  must  have  no  food  (or  twenty- 
four  hours.  It  may  be  necessary  to  employ  salt  solution  freely.  A 
little  ice  may  he  given  to  quench  the  thirst.  At  the  end  of  twenty- 
four  hours  begin  with  small  quantities  of  milk.  Change  the  dres» 
injfs  the  second  day,  or  sooner  if  much  soiled.  On  ihe  third  or  fourth 
day  give  a  laxative,  Remove  the  drain  on  the  fifth.  Remove  the 
sutures  uti  the  eighth  or  ninth.  Peritonitis  may  supervene  if  the 
gangrenous  areas  have  not  been  properly  treated. 

POSiUBLE  COUPLICATIONS  IN  THE  OPEK,\TION 

In  the  operation  just  described,  the  ordinary  difficulties  arc  indi- 
cated. Bui  there  are  Others,  rarer,  which  may  arise  to  disconcert  the 
casual  operator  not  forewarned.  The  actual  operation  is  always 
easier  if  one  ha.s  in  minii  all  the  possibilities.  There  may  be  unex- 
pected adhc&ions;  there  may  be  anomalies  with  rcscpct  to  the  sac  or 
its  contents,  or  there  may  be  unsuspected  conditions  ])roduced  Iiy 
attempts  at  taxis. 

Adhesions  must  be  anticijiated  when  the  hernia  is  large  and  has 
been  for  a  long  time  irreducible,  and  under  these  circumstances 
special  precautions  musl  be  taken  not  to  wound  the  bowel  in  opening 
■  the  sac.  The  adhesions  if  recent  and  soft  may  be  broken  up  with  the 
linger  or  grooved  director  keeping  in  close  contact  with  the  sac  so 
as  to  avoid  the  bowel. 

1(  the  adhesions  are  old  and  the  union  between  the  bowel  or  omen- 
tum with  Ihe  sac  firm  and  fibrous,  it  will  be  necessary  to  divide  them 
with  scalpel  or  scissors,  but  this  is  a  procedure  requiring  patience 
and  a  delicate  touch.  !f  necessary,  long,  band-like  adhesions  may  be 
divided  bctwcvn  forceps  and  suhscquenlly  ligaled. 

If,  following  the  decortication,  the  raw  surfaces  ooze  to  any  serious 

extent,  apply  hot,  moint  compreiises  for  a  moment,  and  either  this 

w/U  check  the  blc*-ding  or  at  least  reveal  the  site  of  the  larger  vessels 

lo  be  caughl  up  nn'lh  forceps,    UsuaUy  a  lew  aviplicatioiis  of  the  hot 
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compresses  will  entirely  suppress  the  oozing,  oral  leasl  to  such  degree 
as  not  lo  contra-indicalc  reduction;  for  when  the  bowel  is  no  longer 
bent  and  the  circulation  no  longer  interfered  with  the  oozing  will 
spontaneously  cease. 

But  it  is  chiefly  injury  lo  the  bowel  which  is  to  be  feared,  not  sc 
much  because  the  rent  may  be  difficult  to  repair  as  that  some  of  the 
septic  contcnls  of  the  bowel  may  escape. 

If  the  adhesions  cantmt  be  broken  up  the  only  thing  left  is  to  remove 
the  source  of  the  strangulation  and  leave  the  bowel  outside.  Occa- 
sionally it  will  be  found  that  the  source  of  strangulation  is  in  some 
of  the  adhesions  rather  than  the  ring$.  or  the  neck  of  the  sac;  or, 
again,  so  much  scar  tissue  in  the  f)owel  wall  leaves  it  inert  and  para- 
lyzed. All  these  difficulties  are  more  likely  to  occur  in  the  neglected 
cases. 

A  hernia  of  the  cecum  or  sigmoid  may  present  difliculties  depend- 
ing upon  adhesions.  It  must  be  remembered  that  these  two  portions 
of  the  large  intestine  arc  not  completely  invested  by  peritoneum;  and, 
in  consequence,  it  may  come  to  pass  that  when  they  slide  down 
through  the  inguinal  canal  a  point  is  reached  where  a  part  of  the  bowel 
is  outside  the  hernial  sac.  and  this  surface  acquires  ailhesions  to  the 
scrotal  tissues.  In  such  cases  these  adhesions  cannot  be  divided  for 
fear  of  wounding  important  branches  of  the  mesenteric  arteries,  so 
that  to  effect  reduction  a  special  procedure  must  be  employed. 

In  the  lirst  place,  when,  on  opening  the  hernial  sac,  these  parts 
of  the  large  bowel  are  recognized,  the  neck  of  the  hernia  must  be 
freely  incised  and  the  abdominal  walls  as  well.  In  fact,  one  iloes 
what  Lcjars  calls  a  Iternio-laparolomy. 

Next  the  hernial  sac  is  separated  from  the  spermatic  cord  and 
then  an  effort  is  made  to  reduce  the  hernia  en  masse,  returning,  if 
possible,  the  bowel  and  the  peritoneal  prolongation  at  the  same  time. 
It  will  be  a  slow  and  tedious  process.  It  is  greatly  ai<lcd  by  the  Tren- 
delenburg position,  if  the  attempt  fails,  an  artificial  anus  is  the  la.st 
resort. 

Among  the  attomalks  of  the  sac.  which  may  bother  the  operator  are 
diverticula  and  double  compartment.^.  One  may  open  into  what  ap- 
pears to  be  the  hernial  ^at  and  find  it  empty.  In  encysted  hernia 
the  processus  vaginalis  may  be  filled  Vw^  ^■ii\i>»)\i»iisvi!!ri*»i»&si'^ei» 
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true  hernia]  sac.     A  little  study  of  the  conditions  will  lead  one  to] 
ahead  and  find  and  open  the  true  hernial  sac. 

The  hernial  sac  may  push  in  between  the  peritoneum  and  the 
muscular  layers,  bulging  toward  the  iliac  fossa  or  the  bladder.  This 
is  the  pro-periloncal  fietnia,  and  when  it  becomes  strangulated  it  is  not 
liitely  a  diagnosis  will  be  made.  Vet  the  presence  of  a  tumor  in  the 
Inguinal  region  and  the  signs  of  intestinal  obstruction  will  demand  an 
operation  and  again  a  hernio- laparotomy  is  indicated.  The  site  of 
strangulation  is  located  and  the  bowel  treated  as  in  the  ordinary 
form  of  strangulated  hernia. 

In  the  interstiliiil  jorm  of  hernia  great  difficulties  may  arise.  ITw 
incision  is  likdy  to  be  quite  different  from  the  ordinary  since  it  fol* 
lows  the  long  axis  of  the  tumor.  Once  the  hernial  sac  is  exposed  it 
must  be  freed  from  its  adhesions  to  the  muscles.  The  neck  of  the  sac 
corresponds  to  the  Internal  ring,  and  tf  that  is  the  site  of  constriction 
it  must  be  divided  by  cutting  outward.  The  deep  eiMgustric  artery 
lies  to  the  inner  si<te. 

After  the  bowel  is  reduced  and  the  sac  ligatcd,  the  break  in  the 
abdominal  wall  must  be  sutured,  repairing  the  opening  in  each  layer 
sc]mrately. 

The  contents  of  the  hernial  iof.  may  be  alfnormal.  At  some  time 
or  other  each  of  the  abdominal  organs  except  the  pancreas  have  been 
found  herniated.  It  is  the  bladder  which  most  often  gives  rise  to 
trouble. 

It  may  be  in  the  sac  and  appear  as  a  second  "sac"  when  the  hernial 
sac  is  opened.  It  presents  as  a  rounded,  reddish  tumor,  perhaps  as 
Urge  as  a  hen's  egg.  Such  a  tumor  should  never  be  opened  on  sus- 
picion, but  a  careful  effort  must  be  made  to  locate  its  limits  by  blunt 
dissection.  The  fact  that  it  leads  down  to,  and  behind,  the  pubes 
clears  up  any  doubt.  It  is  to  be  reduced  in  the  same  manner  as  the 
intestine.  In  other  instances  it  is  without  the  sac,  lying  lo  the  inner 
side  of  its  neck  and  is  perhaps  intimately  connected  thereto.  It  may 
be  mistaken  for  a  thickened  portion  of  the  site  or  an  adherent  mass  of 
fatly  tissue.  1 

If  it  is  opened  into,  the  escape  of  urine  and  the  evidence  to  the  ex- 

a/oin/ngHnger  of  a  large  mucous- lined  cavity  reveals  the  nature  of  the 

accideiu  and  imposes  immediate  repair. 
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rA  large  hernia,  easily  reducible,  or  one  whose  she  diminishes,  fol- 
lowing urination  or  the  use  of  the  catheter  suggesu  hernia  of  the  blad- 
der; but,  unfortunately,  these  signs  are  not  available  in  strangula- 
tion. In  every  herniotomy  the  danger  of  wounding  the  bladder  must 
I  be  kept  in  mind. 
Another  point  Lejars  makes:  One  may  expose  a  thin-wallcd  trans- 
piarent  cyst  at  the  inner  side  of  the  neck  of  the  sac,  and  unwittingly 
open  it  only  to  Jind  oneself  working  into  the  bladder.  This  trans- 
parent cyst,  in  nowise  resembling  the  bladder,  is  due  to  a  hernia  of  the 
mucosa  of  the  bladder  between  the  fibers  of  the  muscularis. 

Following  the  separation  of  the  bladder  from  the  hernial  sac  the 
urine  may  be  bloody  for  a  day  or  two.  This  hematuria  is  of  little 
moment  and  soon  clears  up. 

If  the  bladder  is  wounded  its  repair  must  precede  everything  else. 
As  »oon  as  the  injury  is  discovered,  pack  around  the  site  with  sterile 
gauze,  catch  the  edges  of  the  wound  with  small  forceps  and  suture, 
uniting  the  mucosa  first  with  a  continuous  catgut  suture,  and  the 
muscular  co;ii  with  interrupted  sutures,  accurately  applied;  a  third 
line  connect*  the  superficial  tissues. 

TMe  appendix  may  be  found  in  the  hernial  sac,  dther  inflamed  or 
normal.  If  the  latter,  it  is  to  be  removed  in  the  ordinary  way  unless 
time  presses,  in  which  case  one  must  be  satisfied  with  reducing  it. 

U  the  symptoms  of  strangulation  arise  in  consequence  of  an  tn- 
fiamed  and  herniated  appendix,  they  may  differ  somewhat  from  those 
ordinarily  observed.  There  will  be  the  same  tendency  to  collapse,  the 
vomiting,  the  tympanites;  but  constipation  may  not  be  complete,  and 
the  hernial  tumor,  in  addition  to  being  swollen  and  jiainful,  may  be 
reddened  and  edematous. 

No  one  shouKI  think  of  taxis  under  these  circumstances:  as  im- 
mediate operation  is  indicated.     Regarding  these  grave  cases,  Kelly 
tW9  (Vermiform  Appendi.\  and  its  Disease,  page  70,1)  where  there  is 
ppuration  in  the  sac  it  must  be  drained,  and  here  as  well  as  in  the 
cases  where  then;  is  gangrene  in  the  appendix,  resulting  from  slrangu- 
H    Lation,  the  utmost  care  must  be  observed  in  handling  the  diseased 
H    tissues  in  order  to  avoid  inoculating  the  peritoneal  cavity.     If  the  dis* 
H   cased  irartion  is  found  to  extend  up  into  the  peritoneal  cavity,  the 
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operator  must  at  all  hazards  discover  the  upper  limits  of  the  infection 
and  resect  the  bowel  in  its  heallhy  portion. 

Moreover,  he  must  do  this  with  the  least  po^ible  manipulation 
and  traction  upon  the  parts,  preferably  l>y  enlarging  the  abdominal 
opening  in  the  direcliun  of  the  inguinal  canal  while  protecting  th« 
healthy  regions  and  keeping  the  disease  well  isolated  by  abundant 
gauze  compresses. 

When  infection  extends  still  further  up  into  the  abdomen  an  even 
wider  incision  must  be  made,  if  necessary,  in  the  form  of  an  inverted 
X  in  order  to  provide  abundant  drainage  after  removal  of  the  disease. 
In  such  cases  the  cure  of  the  hernia  becomes  a  mailer  of  secondary 
con-uderatioii  to  be  taken  up  after  recovery. 

In  a  case  seen  by  the  author  the  patient  was  an  old  woman,  for 
years  aFTecleil  with  an  inguinal  hernia  usually  easily  reduced.  It 
became  stranguialcd,  presenting  a  hard  painful,  inflamed  lump, 
the  size  of  a  hen's  egg. 

She  was  nauseated,  in  much  pain,  slightly  febrile,  only  slightly 
tympanitic,  and  enemas  were  effective  in  moving  the  bowel.  The 
operation  revealed  a  strangulated  appendix  and  nothing  more.  It 
was  well  exposed  and  resected  without  difficulty  and  with  complete 
relief.  In  repairing  ihe  abdominal  wall  the  sutures  were  passed 
through  the  lower  edge  of  the  cxlernal  oblique,  through  PouparfS 
ligament  and  out  through  the  upper  edge  of  the  aponeurosis,  com- 
pletely obliterating  the  inguinal  canal.  This  combination  is  unusual 
— an  old  woman,  an  inguinal  hernia  and  a  strangulated  appendix. 

McEwen  (London  Lancet,  June  i6,  1906)  reports  a  case  in  which 
the  patient,  a  man  of  sixty-two,  presented  himself  for  an  opera- 
tion for  strangulated  hernia.  Two  weeks  previously  his  hernia  (of 
twelve  years'  standing)  had  begun  to  give  him  pain,  which  had  gradu- 
ally increased. 

A  large  pyrifonn  tumor  occupied  the  right  inguinal  region  and 
the  scrotum,  which  was  much  Inflamed.  The  mass  was  dull  on  per- 
cussion, there  wa.s  no  impulse  on  coughing,  and  it  v,-as  irreducible. 
On  opening  the  sac  the  hernia  was  found  to  consist  of  the  appendix, 
held  in  position  by  a  pin  protruding  through  its  wall.  There  was  no 
abscess^formation,  yet  it  was  not  deemed  advisable  after  removal  ot 
the  appendix  to  proceed  witli  the  radical  cure. 
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Regarding  these  unusual  conditions,  Lcjars  remarks  that  id  bc- 
pnciiig  an  operation  /or  »lraiigulale<l  hernis  we  should  expect  every- 
thing and  be  surprised  at  nothing;  laying  aside  for  the  ntomeat  all 
theoretical  di.scu;»sioiis  and  applying  ourselves  to  the  chief  indication, 
not  deeming  our  work  complete  until  the  bowd  is  properly  reduced 
and  lost  to  view  in  the  abdominal  cavity. 

Oliver,  of  Indianapolis  (Ind.  Med.  Jour.,  March,  igo8),  reports  a 
case  in  which  the  hernia  hud  groH'n  to  remarkable  proportions  ex- 
tcndioft  as  low  as  the  knee.  The  ma.is  had  long  been  irreducible. 
The  |)atient  was  a  butcher  of  about  fifty  years  of  age.  Following  a 
heavy  meal  of  "pigs'  feet"  and  a  lift,  his  hernia  suddenly  became 
pairdul  and  he  experienced  the  sensation  of  something  giving  way; 
symptoms  of  strangulation  in  mild  form  gradually  developed;  tasis 
being  out  of  the  question,  immcdiute  operation  was  practised.  On 
opening  the  hernial  sac  it  developed  that  it.s  content  was  the  stomach 
in  its  entirety,  but  no  gut  was  present.  With  great  difficulty  it  was 
reduced.  The  patient's  condition  did  nut  [lermil  of  any  further 
manipulation,  and  shortly  afterward  he  succumbed.  Oliver  ex- 
presses the  opinion  that  the  stomach  had  been  forced  down  into  the 
sac  by  the  strain,  replacing  tbe  gut. 


Strangulated  Femoral  Hernia 

Operation  is  even  more  urgent  in  the  case  of  strangulated 
femoral  hernia  than  in  strangulated  inguinal  hernia.  Gangrene 
is  likely  to  develop  earlier,  and  taxis  is  all  the  more  ineffectual  by 
reason  of  (he  anatomical  arrangement.  Especially  must  one  be 
on  his  guard  in  the  case  of  small  hernia  for  the  ring  is  unyielding. 
It  is  essenli;d  to  have  the  anatomy  jn  mind  lo  understand  this  and 
especially  in  or<ler  to  operate  without  embarrassment. 

Surgical  Anatomy. — Voupart's  ligament  stretches  across  the  front 
of  the  pelvic  region  from  ihe  anterior  superior  spine  of  the  ilium  to 
the  spine  of  the  os  pubis.  The  space  between  this  band  and  the 
ramus  of  the  pubis  is  occupied  by  several  structures — from  without 
inward,  the  Uiacus  and  psoas  muscles  on  their  way  to  the  lesser 
trochanter,  the  crural  nerve,  the  femoral  artery  and  vein,  the  femoral 
canal,  and  (limbemat's  Ugament. 
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Giml^rnut's  ligament  U  a  firm  triangular  fascia  with  its  base 
directed  outward  and  abutting  the  femoral  canal. 

The  fcmuriil  ^^heatli,  a  prolongaiiun  of  ihe  iliac  (ascia,  cncloecs  the 
femoral  vessels.     In  the  thigh  it  fits  closely  about  the  vesneU. 


Fro.  4fij. — ReUlioni  of  tbe  neck  i^  ji  f#inon]  hemui  utnlar  PtiupKrt'a  ligiment.  Bf  ae*Ul 
Pouport'i  lijtuntnt  from  tvlihout  iaward;  th*  illMUi,  tbs  ptuu,  lh(  (emoril  krtcrr.  tti*  via. 
the   heroU,  concMjirv  Clmbcnuu'*  Ilckment  whlob  i*  bMwseo  iu  neck  utd  Ui«  pulic*. 

Id  tlie  groin  the  sheath  is  more  capacious  so  that  there  is  a  space 
left  between  its  inner  wall  and  the  femoral  vein.  This  space  consti- 
tutes the  femoral  canal.  The  femoral  canal  is,  therefore,  conical  in 
shape  with  its  base  above  and  its  aj>ex  beluw  where  the  sheath  gets 
in  contact  with  ihfijf^^ra}  vein.    The  circumference  of  the  base 
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CdiuUtu(<^  Iht  femoral  ring  which  is  bounded  internally  by  the  base 
of  Giinbemal's  Lij^meiil;  aliove,  by  Poupjirl's  ligament;  below,  by 
the  ramus  of  the  pubcs;  extCTnally,  by  the  femoral  vein.  The  narrow 
orifice  bounded  by  these  structures  i^  the  usual  site  of  strangulation 
of  a  hernia  descending  along  this  slender  channel. 

It  is  Gimbemat's  ligament  whose  sharp  edge  is  most  likely  to 
shut  o5  the  circulation  of  a  loop  of  intestine  bulging  past  it  and  which 
is  most  likely  to  cut  into  or  bruise  the  bowel  in  efforts  at  taxis  (Fig. 

463). 

In  other  cases  the  hernia  descending  lower  finds  the  direction 
of  least  rcastancc  toward  Ihc  surface  and  bulges  out  through  the 
saphenous  opening  and  the  cribriform  fascia. 

Operation.^If  the  operation  b  done  early  before  complications, 
sucli  as  gangrene,  have  arisen,  the  operation  for  strangulated  femoral 
hernia  is  simple  and  without  special  danger.  fJcgin  by  dUinfacting 
the  whole  field ;  the  inner  surface  of  the  thigh,  the  groin,  the  abdomen, 
the  genitals. 

The  in<isu>n  may  be  vertical  following  the  axis  of  the  tumor,  or 
oblique,  below  and  parallel  to  Poupart's  ligament;  Lcjars  prefers  the 
latter,  claiming  that  it  gives  freer  access  to  the  femoral  ring,  facili- 
tates the  dissection  of  the  sac  and  the  procedures  in  the  radical  cure. 

The  vertical  incision  ts  probably  better  for  large  and  lobulatcd 
hernia  which  extend  well  below  Poupart's  ligament.  But  whatever 
incision  is  employed  must  be  ol  ample  length. 

The  uicision  traverses  the  skin,  and  then  a  fatly  layer  through 
which  ramify  a  number  of  veins  tributary  to  the  long  saphenous. 
Having  divided  this  Uycr,  the  sac  is  exposed;  or,  at  Icsisl,  the  fatty 
envelope  in  which  so  often  it  is  enclosed — a  collection  of  fat  whicii„ 
at  limes  amounts  to  a  veritable  lipoma.  The  hernial  *ac  lies  im 
mediately  beneath  this  fat — sometimes  in  thin  subjects  immediately 
beneath  the  skin — and  presents  itself  in  divers  aspects.  Usuallj 
it  looks    like  a  tense   and  reddish    cyst;    often  it  is   lobulated 

(Fig.  464). 

Second  Slep.—Jsolale  lk«  sac.  Proceed  to  separate  it  from  the 
adjacent  tissues  by  blunt  dissection,  peeling  it  out  with  the  fingers, 
and  disengaging  it  quite  up  to  the  neck.    It  is  essential  for  the  later 
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»teps  of  the  operation  that  this  be  ihorouj^hly  rione  and  b  comj^ete 
when  Poupart's  and  Gimbcrnat's  HgamenU  arc  well  in  view. 

This  disiteclion  of  the  sac  lakes  less  lime  lhan  one  might  expect 
and  is  grcally  facilitated  if  one  is  able  to  find  a  line  of  cleavage  be- 
tween ihc  liitsiies.  Sometime!;  bursie  intervene  between  ihe  sac 
and  adjacent  tissues  and  favor  a  rapid  separation. 

Third  sup. — Open  Ihe  sac;  examitK  l!w  (onknh.  Once  ihe  hernial 
tumor  is  well  exposed  up  lo  ihc  constricting  ring,  cautiously  incise 
the  sac.  Caution  is  required  because  often  it  is  diiHcuU  lo  know 
when  one  has  penetrated  the  sac  and  an  adherent  intestine  may  be 


Fifl.  4*^4. — Btruuiulfttcd  CcraouLl  bvmia:  frimury  mcjiion  upotioir  homiA  »ad  Poupwt^ 

ligtment.     tpulbi-) 


wounded.  In  this  form  of  henil&  the  Uue  Sac  may  be  covered  by 
a  cyst,  which  may  be  tilled  by  bloody  scrum  and  thus  simulate  the 
appearances  of  the  hernial  »ac.  A  moment's  examination,  however, 
shows  that  it  is  a  small  closed  cavity  without  communication  with 
the  abdomen.  The  layers  arc  to  be  cautiously  divided  one  by  one- 
until  tlic  sac  is  opened  into  and  the  opening  enlarged. 

Catch  up  the  lips  of  the  wound  of  the  sac  and  examine  its  contents. 
Usually,  in  this  form  of  strangulated  hernia,  one  will  see  a  small  loop 
of  intestine,  darkened,  tense,  and  tightly  constricted.  Occasionally 
along  with  the  omentum  there  may  be  several  Ioo])s  of  small  intes- 
tine, or  the  cecum,  or  the  sigmoid  flexure.    Irrigate  the  cavity  and 


its  contc 
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its  contents  with  normal  salt  solution  and  prepare  lo  relieve  the 
constriction. 

Fourth  Sup. — Rtlunx  the  conitruUon.  The  first  effort  should  be  to 
relieve  the  slranRulalion  by  strctchinR  the  offending  fibers,  lo  this 
end  introducing  a  finger,  if  [wssiblc,  into  the  ring  along  the  inner  side 
of  the  hernia. 

Oftentimes  the  pressure  thus  exerted  vrill,  with  a  little  effort, 
stretch  and  enlarjtc  the  opening  sufficiently  to  relieve  the  constriction 

(and  to  permit  the  necessary  manipulation  of  the  bowel. 
It  may  not  be  possible  to  introduce  3  finger,  and  then  one  must 
resort  to  incision.     To  accomplish  lhi»  a  grooved  director  may  be 


Fiq.  46ji    8tj*nBii]jtt»l  f<niirat  hnrnia:  clrAinii  1h<  tcfnund  ciin&f.     Kot*  Runau  m  < 
lulum  ue  paut^^  ivoidic^  ff-mor.iE  win  1,1  ouLtr  burd«r. 

slipped  up  alongside  the  bowel  and  the  fibers  divided  with  scissors  or 
bistourj-;  or  if  the  fibers  arc  in  plain  view,  as  ihc}'  should  be,  they  may 
be  nicked  with  the  point  of  the  bistoury  and  when  room  is  thus  made 
the  finger  may  be  introduced  as  before.  The  use  of  the  herniotomy 
knife  should  be  reserved  for  cxceptiotial  cases,  where  the  subject  is 
ficshy  and  the  obstruction  beyond  r«ich  and  very  tight. 

But  whatever  method  may  be  practised,  one  must  keep  to  the 
inside,  cutting  inward  or  upward  to  avoid  injury  to  the  bowel  or  the 
femoral  vein. 
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When  the  obstruction  is  removed  pull  the  bowel  down  and 
amine  it.     If  it  is  suspicious  or  gangrenous,  treat  it  after  the  manner 
indicated  under  Stran){ulated  Inguinal  Hernia. 

I(  it  is  sound,  reduce  it;  lilwrate  the  sac  around  the  femoral  ring, 
ligatc  and  resect  it;  and  clotte  the  femoral  canal.  The  ajlet-lrealment 
b  the  same  as  for  inguinal  hernia. 

Fifth  Step.— Close  the  femoral  ring.  Two  circular  sutures  acting 
when  tied  after  the  manner  of  a  purse  string  are  to  be  passed: 
one  including  the  pectineal  fascia  and  the  fascia  of  the  external 
oblique;  the  second,  more  Thrply  placed,  including  the  pecTjoeal 
fascia,  Poupart's  ligament  and  Gimbcrnat's  ligament. 

Avoid  wounding  the  femoral  vein,  which  lies  in  contact  with  the 
outer  border  of  the  femora!  ring.  When  these  sutures  are  lied  the 
external  oblique  is  pulled  down  into  ciosc  contact  with  the  pec- 
tineal fascia  and  the  canal  obliterated  (Fig.  465). 

It  remains  to  be  said  that  in  exceptional  cases  it  may  be  necessary, 

in  order  to  sec  what  to  do,  to  divide  Poupart's  ligament;  or,  in  the 

i  male  where  the  cord  i.t  to  be  avoided,  to  make  another  incision  along 

|thc  inguinal  canal,  exposing  the  neck  of  the  hernia;  or,  following  the 

oelhod  of  TulTier,  to  open  directly  into  the  peritoneal  cavity  through 

tie  inguinal  canal. 


Stiangalated  Umbilical  Hernia 

A  strangulated  umbilical  hernia  is  peculiar  in  two  or  three  respects. 
It  is  likely  to  be  deceptive  in  that  the  characteristic  symptoms  of  in- 
testinal obstruction  may  be  wanting.  The  site  of  strangulation  is 
more  likely  to  be  in  the  sac  than  at  the  umbilical  ring.  But  because 
the  absolute  signs  of  obstruction  arc  absent  and  because  the  opening 
at  the  umbilicus  seems  patent,  one  has  no  excate  to  delay  when  an  old 
and  long  irreducible  rupture  becomes  suddenly  painiul,  with  vomiting 
and  partial  constipation. 

Too  often,  as  Lcjars  sa>-s,  we  call  these  attacks  with  comparatively 
mild  onset,  pxemio-slraitgulalwn;  and  so  the  case  drifts  along  white 
septic  absorption  goes  on  insidiously  but  surely.  From  day  to  day 
the  circulation  grows  weaker,  the  abdomen  more  tympanitic,  UlC 
vomiting  more  pronounced,  until  the  vital  forces  arc  practically  over* 
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come,  at  which  time,  too  late,  it  is  decided  to  openie.  The  expect- 
ant treatment  and  repeated  taxis  in  these  casts  arc  merely  methods 
of  "losing  time." 

Following  such  practice  one  can  confidently  expect  a  large  per- 
centage of  fatalilief,  though  one  should  not  hesitate  to  operate  even 
In  the  face  of  such  odds.  Operating  early,  one  may  give  assurance  of 
excellent  results.  To  quote  I^ejurs  again,  it  is  not  the  operation 
which  is  to  be  feared:  it  is  the  delay. 

Operation,— Careful  disinfection  of  the  whole  abdominal  wall;  a 
prudent  and  cautious  anesthesia.    The  imUiou  may  follow  the 


I  tta.  466. — Slnnsulated   ambiliul  Iwrniai  iDeiuim  tkirting   the  bu*  a(  iha  tBioar. 

Tlw  pcriMBnun  opoMtl  Ib  Ulb  »ua*  IJns  <xp<«M  Ih*  odMotnoi  Mid  bonl.    OmMtum 
cUmpcd  »ul  AviiUd  mlanii  dutted  line     <|Ci>itf.) 
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median  line  extending  well  beyond  the  tumor  above  and  below  (Fig. 
466);  or  in  the  case  of  a  large  tumor,  may  consist  of  two  semilunar 
incisions  on  either  side  of  the  middle  line  which  enables  one  to  get  rid 
of  redundant  tissue. 

In  either  case  the  incision  must  not  go  deep  from  the  first  for 
often  the  sidn  is  quite  thin,  often  adherent  to  the  sac,  and  it  ts  easy 
to  go  directly  into  the  sac.    By  reason  of  thb  adhesion  at  the  center 
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of  the  tumor,  begin  the  dissection  at  the  poles  of  the  incision  and 
work  toward  the  center. 

As  soon  as  the  skin  is  detached  proceed  to  isolate  the  tumor,  if 
possible,  up  to  lis  point  of  emergence.  It  may  not  he  practicable 
if  the  tumor  is  large  and  lobulated  to  take  the  time,  and  in  such  a 
case  tlie  sac  may  be  opened  into  at  once. 

Secotul  Step. — Open  the  sac.  Detach  the  omentum.  Nearly  always 
on  first  opening;  the  sac  only  omentum  can  be  seen.  It  completely 
envelops  the  bowel.    The  fingers  are  gently  insinuated   between 


Pk.  4At. — StnnKutdcd  umliiliciil  hemic  <be  uc  Ui<l  uuen  lo  nbeve  tlw  *trtncuUliOa 

and  [rM  lh<  bcwol.     (Gmtl.) 

the  omentum  and  the  sac,  and  the  adhesions  progressivdy  broked 
down.  Wherever  a  lobule  of  omentum  is  found  encysted  in  a  diver- 
ticulum of  the  sac,  it  must  be  dissected  out  in  the  same  manner. 
Finally  the  enUrc  omentum  will  be  freed,  may  be  lifted  up,  and  the 
gut  exposed.  In  other  cases  divide  the  omentum  as  indicated  in 
Fig.  489. 

Irrigate  both  the  bowel  and  omentum  with  normal  salt  solution, 
wipe  with  sterile  gauxe  and  examine  the  bowel  carefully  to  see  that 
ibcTc  is  no  danger  of  perforation  and  of  soiling  of  the  peritoneum  in 
the  process  of  reduction. 
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Third  Sup.— Relieve  the  strangulation.  Oftentimes  the  lunbilical 
ring  may  need  only  lo  lie  alrclchecl  a  little  to  permit  the  free  manipu- 
lation of  the  bowel;  again,  it  may  be  necessary  lo  divide  the  con- 
stricting libers.  This  may  be  most  readily  accomplished  by  pulling 
down  the  omentum,  slipping  a  finger  between  it  and  the  upper  part 
of  the  ring  to  the  left  of  the  middle  line.  II  this  nick  ilocs  not  give 
sufficient  release,  repeat  on  the  opposite  side. 


Pio.  46B. — StnncaUUdMmtiilicalhernl*:  nMDplclina  HMlODCif  bueotthetumaf.     (ChA*,) 

K^When  the  necessary  room  is  obtained,  ligate  the  omentum,  resect 
it,  cleanse  the  stump  and  reduce  it  that  there  may  be  nothing  to 
interfere  with  ihe  tn-alment  of  ibc  bowel.  If  the  omentum  ha»beea 
resected  in  th«  manner  indicated,  the  tumor  mass  may  be  laid  wide 
open  in  order  that  the  strangulated  loops  may  be  well  exposed  and 
freed  (Fig.  467). 

Following  this  the  incision  is  continued  around  the  base  of  the 
tumor,  completely  removing  it  and  leading  the  various  layers  of 
the  abdominal  wall  exposed  ready  for  rejiair  (Fig.  468). 

With  respect  to  the  bowel,  the  same  principle  of  treatment  holds 
good  as  in  inguinal  hernia.  Repair  any  idlght  defects  or  abrasions. 
40 
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U  its  viability  is  doubtfu],  kcqi  it  under  observation  for  a  few  hours. 
If  gangrenous,  eillier  iinrhor  it  In  the  wound  and  make  an  artificial 
anus  or  do  an  entcrcctomy. 

It  may  be  that  in  very  large  umbilical  hernia  it  is  better  to  modify 
the  procedure,  foIlowinK  the  plan  of  Mayo  and  others,  in  order  to 
gain  time. 

A  transverse  elliptical  incision  is  made  around  the  tumor  at  such 
distance  from  the  center  that  the  redundant  I  issue  shall  be  removed. 
Cut  down  to  the  sac.  Next  cautiously  open  the  sac  following  the 
skin  incision.     Apply  several  forceps  lo  the  edges  of  the  sac  so  that  it 


Fig.  4M. — PuiloDiiamclMtd  ■ndfintUyatotnialtRn  •BtumfottMciniiiuwd.     (ChA*.) 


is  constantly  under  control.  Detach  the  omentum,  frecinji  it  com- 
pleleiy  up  to  the  neck  of  the  sac.  Ligate  and  resect  it,  and  working 
along  its  under  surface  free  it  from  the  l>owel.  Once  detached  the 
paquet  of  omentum  carries  with  it  a  segment  of  the  skin  and  of  the 

The  bowel  is  next  Healed  and  reduced.    This  may  not  be  as  ea^y 
rfone  as  said,  for  there  ate  stvcraV  cuc.wm^'U.Tiws  nhsAki  -wWdli  the 
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nwcl  may  push  out  and  threaten  eventration.     But  no  effort  should 
be  made  to  push  back  the  rebellious  loops  en  masse. 

Proceed  at  once  to  enlarge  the  opening,  lift  up  the  edges  of  the 
peritoneum  by  the  alUiched  forceps  and  cover  ilie  bowel  with  a  wide 
compress,  tucking  its  edges  under  the  belly  walls  on  all  wdes,  as  de- 
scribed elsewhere,  As  little  by  lillle  the  bowel  is  returned  the  edges 
of  tlic  compre^  are  slipped  farther  under.  When  reduction  is  com- 
I^cte  the  compress  is  left  in  silu  until  the  sutures  are  placed. 
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PiD.  4)a. — Scoond  layei  tit   moUiai  (ulurci  coinpteting  the  ovtrtftppiiui  o( 
thv  fuel*.  iGutbi.) 


Fourth  Skp. — ^The  mode  of  repairing  the  abdominai  wail  varies 
with  the  circumsUnccs  and  the  operator,  and  depends  uiwn  how 
much  lime  one  may  Utke.  Wlien  Ihe  condition  o(  the  patient 
imposes  great  haste  it  must  suffice  to  pass  interrupted  sutures 
through  the  whole  thickness  of  the  belly  wall  and  draw  the  edge  of 
the  wound  together  so  that  the  peritoneal  edges  point  out  and  the 
two  serous  surfaces  are  thus  brought  into  contact.  Before  tlie  last 
suture  is  tied  the  compress  is  removed;  and  finally  a  continuous  su- 
ture will  complete  the  reunion. 

If  more  time  is  available,  the  sac  is  trimmed  down  to  the  perito- 
neum proper  and  its  edges  sutured  as  after  a  laparotomy.  The 
sheaths  of  the  recti  muscles  are  opened  up  and  the  inner  border  of  each 
muscleexposed.    Thetwosidesari;  then  brought  in  contact  and  Once 
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tiers  of  suturesappUed;one  uniting  the  deep  layer  of  the  rectal  sheath 
to  its  fellow  of  the  opposite  side-  the  second  uoiting  the  two  muscles; 
tbc  third  uaiting  the  two  superficial  layers  of  the  sheath  overlapping 
and  securing  ihcm  by  mattress  sutures  (Figs.  469  and  470). 


P' 


Finally  the  excess  of  subcutaneous  fat  is  trimmed  away  and  thS 
skin  sutured.  The  usual  dressing  is  applied,  held  In  place  by  awide 
binder^  and  the  after- treatment,  already  indicated,  is  instituted. 

Figs.  471  and  471  show  the  manner  in  which  Mayo  perfects  the 
radical  cure. 

ObtuistoT  Heraia.— A  strangulated  obturator  hernia  is  rare,  yet 
It  is  to  be  thought  o(  and  ruied  ouv\Mi««  ay:mB\:^ii\e  ibdoroen  f<» 
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intestinal  olnlruclion.  Se\-eral  points  bdp  to  locale  tl 
even  when  no  marked  tumor  is  present.  The  presence  at 
the  region  of  the  obturator  foramen  directs  the  attenti< 
point,  and  pressure  made  there  projects  a  pain  down  thai 


Ft<i.  X13- — IJinbiTical  hrrni*:  repair  of  ahrlutniniil  mtXi-     i^Utyt^ 


of  the  thigh  to  the  knee,  along  the  course  of  the  obturator  i 
the  female,  vaginal  examination  will  reveal  the  tumor. 

In  this  form  of  strangulated  hernia,  taxis  b  useless  and  I 
vciy  harmful,  and  ihcrefoic  must  never !«  employed.  A  ll 
muftl  b«  done  witliout  delay,  though  in  these  cases  it  is  a 
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liy  no  means  simplu.  Svvcral  anstumical  poinls  mu:(l  be  Ijome  in 
mind.  The  hernia  usually  come*  out  tlirough  the  upper  part  of  the 
obturalor  membrane  and  is  covered  over  by  the  pcttineus  muscle. 
It  may  work  into  the  ]iectineti$  or  il  may  lie  on  a  lower  levd,  workuiK 
into  the  obturator  cxtcrnus.  The  pcctincu*  is  usually  the  chief 
guide  lo  the  hernia. 


Put.   4TA'-0btunbH   IwrniL    A,  Romiftt  uC'Obluntor   txtrryx    B,   ptotlMu;  C,  »/!' 
dnclot  longw.    IMt'i-t 


The  obturator  vessels  and  nerve  are  usually  found  behind  and  to 
lh«  outer  side  of  the  neck  of  the  hernia.  The  femoral  vessels  lie 
to  the  outer  side.  It  is  the  obturator  membrane  which  constitutes 
the  constricting  ring. 

The  opfratiou,  chiefly  as  described  by  Treves,  is  as  follows:  The 
pelvis  is  elevated,  the  thigh  flexed  and  adductcd,  the  femoral  artery 
located,  and  about  a  finger's  breadth  internal,  an  incision  is  made  from 


tiic  vpinc  of  the  ))iil)o  downward  for  j  or  4  tiichrs.  Incise  the 
skill,  the  subcutaneous  fat  and  the  fascia  lata,  and  expose  the  adduc- 
tor  longus.  Catch  up  the  deep  exlcrnol  ptidic  artery.  Kctract  the 
adductor  brcvis  and  beneath  this  is  the  pectJneus  whose  fibers  are 
e^aratcd  by  blunt  dissection;  or,  if  necessary,  divided  in  order  to 
expose  the  sac  (FiR.  473)- 

When  the  sac  is  once  in  view,  free  it  completdy  up  to  the  neck. 
The  obturator  mcnibranc  is  now  to  bo  nicked,  observing  first  the 
course  of  the  arteries.  It  may  be  better,  howe\-er,  to  open  the  sac 
at  once,  cleanse  the  contents,  and  endeavor  to  insinuate  the  finger 
alongside  the  bowel  and  stretch  the  strangulating  libers;  failing  in 
this,  to  divide  them,  keeping  in  mind  the  possibility  of  a  hemorrhage. 
If,  in  spite  of  precaution,  this  occurs,  tamjwn  firmly  against  the 
obturator  membrane,  and  when  the  tampons  arc  removed  one  by  one, 
the  bleeding  points  may  be  recognized  and  clam|>ed.  Finally  the 
intestine,  if  sound,  b  reduced,  the  sac  dis-sectcd  and  ligated  high  up, 
and  the  external  wound  sutured. 

Lejars  remarks  that  one  may  find  in  the  sac  of  a  strangulated 
obturator  hernia  not  only  bowel  and  omentum,  but  also  the  tubes 
and  ovaries,  the  bladder  and  the  appendix;  and  tliat  it  is  well  to 
be  forewarned  of  these  possibilities,  which  may  greatly  complicate 
an  operation  at  best  never  simple. 

01  strangulation  of  other  Jormi  of  hernia — sciatic,  lumbar,  perineal, 
vaginai — it  need  only  be  said  that  they  are  too  rare  to  be  with  profit 
considered  here. 
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The  radiotl  cure  o(  hernia  may  be  allcmpted  al  the  operation  for 
strangulated  heniia  unilcr  the  conditions  defined.  But  aside  from 
those  emergency  cases  there  arc  others  in  which  tlie  fainilj'  doctor 
will  feci  it  his  duty  to  recommend  and  to  do 
the  operation.  His  results  will  I>e  excellent  if 
he  wisely  choosc-s  cases  not  beyond  his  sliiU. 
As  Veau  says,  he  should  select  only  such  as 
are  small,  reducibte,  eotigenilal.  The  large 
hernias  are  difficult  to  handle  and  recurrence 
will  be  almost  certain.  Tlie  irreducible  hernias 
may  have  acquired  adh«ions  that  ain  scarcely 
l>e  broken  up  without  severe  injury  lo  the  gut. 
With  respect  lo  age,  the  ideal  case  is  a  young 
man  fifteen  to  twenty-five  years  old,  who  ha* 
well-dcvclo]>c<l  abdominal  walls,  a  well-defined 
external  abdominal  ring,  and  a  hernia  easjiy  con- 
trolled by  a  truss. 

Under  ihe>e  favorable  conditions,  the  hernia 
rardy  recurs;  but  almost  certainly  it  will  recur 
if  suppurulUm  follows  the  oj)eration,  and  there- 
fore  absolute   asepsis  is    ihe    sitK   qua   tioH    of 

Surgical  Anatomy.- -The  hernia,  then,  whid) 

the  general   practitioner   should    undertake    lo 

operate   on   is  ftn  external  or  oblique,  which 

escape.'^  from  the  abdominal  cavity  through  the 

internal  ring  to  the  outside  of  the  deqj  epigastric  artery  and  fallows 

Ihe  inKuinal  canal  down  In  ihe  external  ring  (Fig.  474). 

Uenealh  the  akin  vi&  be  found  only  a  few  insignificant  vessels. 
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Pm.  4T4. — Tf  »n»v«[W 
*cftW4l  nciion  ot  Ihe 
Infulnal  CBiuI  thovritm 
nlaiinn  i)f  lt»  h«niBl 
HC,  CW.  Mlrfiml  nb- 
Ijque:  PO,  inwrnal  oh- 
liqur;  T.  tniuYeTMlii.; 
n.  IriDi'nrulit  (ucin; 
J*,  iniituiwuni;  TC.  ton- 
joJB«ii  Uad<m;  Ciffft-. 
mniMMr;  c4.  vu  ')et- 
enoi  in  contad  vilb 
Um  hernia!  uc  niirc* 
(Mtedlnbluli.    [rcH.I 


BUmOKAL  ANATOHY 


The  aponeuTOKS  of  the  external  oblique  is  easily  distinguished, 
strong  and  resistant,  and  its  fibers  bounding  the  external  ring  are 
thickened  to  form  the  "pillara"  of  the  ring.  Behind  it  lies  the  cord, 
which  includes  the  vas  deferens  aad  its  accompan>'ing  ves-^k  and 
nerves,  all  surrounded  by  a  common  shealh  derived  from  the  trann- 
versalis  fascia,  and  in  this  case,  it  contains  also  the  hernial  sac.  To 
reach  the  sac,  the  sheath  mtis.t  l)e  divided  and  the  elements  of  the 
cord  separated  from  the  sac. 


Pi<^.  41!.— The  primary  indiiian  (at  hcmU.     iVi*U.) 

In  the  case  of  congenital  inguinal  hernia,  the  sac  Ls  very  thin  and, 
in  »pite  of  precautions,  it  is  sometimes  torn  or  one  even  fails  to  find 
it.  The  chief  (lifTicully  nf  llic  o[ieratiou  centers  around  the  recogni- 
tion and  dissection  of  the  sac.  The  posterior  wall  of  the  ingtiiiud 
canal  is  formed  by  the  conjoined  tendon,  the  transversalis  fascia,  and 
the  peritoneum. 

The  purpose  of  the  operation  is  to  reconstruct  the  posterior  wall 
and  restore  the  obliquity  of  the  canal,  and  the  "JJassini"  operalion 
is  the  Ij-pe  ihe  inexperienced  operator  can  beat  imitate. 

Operation.  -Prepare  the  field  most  scnipulously~*bdomen, 
thigh,  and  scrotum.  Employ  general  anesthesia,  as  a  nde,  al- 
though local  and  spinal  ancsthcKa  arc  available. 
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Begin  by  locatiug  the  cxtcuul  ring,  which  b  to  be  the  tint  point 
of  attack. 

Tlie  ituisioH  will  cxti-nd  Irom  this  orthcc  to  a  point  just  ovw  the 
internal  rinj;,  whicli  be*  ?^  inch  above  the  middk  trf  Poupart's 
ligament.  The  incision,  then,  begmnin);  above  (on  the  right),  ex- 
tends downward  and  forward  to  the  spine  of  the  pubea,  where  it 
bends  a  little  to  become  more  vertical  and  ends  in  the  base  of  the 


Fio.  *lt. — Th«  gitcnul  abUquc  e»po»ed  »nd  the  «tcfn»1  lUia  developed.     {Vnu.) 

scrotum  (Fig.  475).  However  large  the  hernia  may  be,  one  need  not 
extend  the  incision  further,  so  lax  and  distensible  arc  the  scrotal 
ti^ues. 

Havini;  divided  the  skin  and  subcutaneous  tissues,  catch  up  and 
ligate  the  small  vessels.  Next  divide  the  fatty  tissues  layer  by 
layer  down  to  the  apoHeurosis  of  the  external  oblique,  which  lies 
deeper  than  one  may  expect. 

Now,  with  the  jtroovcd  director,  completely  expose  the  pillars  of 
the  ring.  Do  not  neglect  this  as  it  i-*  a  most  important  step  in  the 
operation.  The  inner  pillar  is  easily  found,  but  the  outer  pillar  is 
covered  by  the  cord  and  a  little  palience  is  required  to  gel  it  wdl 
exposed.     Catch  up  each  pillar  with  forceps^  these  arc  not  to  be.' 
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loosened  until,  al  tho  end  of  ihc  operation,  they  have  served  as  a 
guide  in  the  repair  of  the  external  ring  (Fig.  476). 

Nov.-  comes  the  next  slqj  in  the  operation.  Carefully  divide  the 
aponeurosis  in  the  line  of  the  pillars  and  to  the  lull  extent  of  the  skin 
wound.  Unless  one  cuts  deeply,  there  is  iinthing  to  fear.  You  have 
now  laid  open  the  inguinal  canal  and  have  left  to  do  the  most  diffi- 
cult part  of  the  operation. 


Fid-  4T1> — Tlw  csccrsal  obtiqiw  diviiM,  «Kpoiini  tlw  wrd  tnS  litmial  iw.     (l'»ii,> 

To  Find  and  to  Dissect  Oul  the  .^of.— The  cord  b  covered  by  the 
cremaster  which  also  covers  the  hernial  sac.  You  may  begin  the 
search  for  the  hernial  sac  without  disturbing  tlie  paiition  of  the  cord, 
but  it  is  better  to  raise  it  up  out  of  its  bed.  To  do  this  follow  along 
the  citcmal  pillar  and  I'oupart's  ligament  and  you  will  fmd  it  easily 
disengaged  by  blunt  dissection  (Fig.  477).  Slip  the  left  index  finger 
under  and  support  the  cord.  The  sac  is  enclosed  in  the  fihrous 
sheath  of  the  cord. 

Ver>-  gcnt]y  incise  this  sheath,  using  a  sharp  bistoury  (Fig.  478), 
and  tbe  structures  of  tlie  cord  appear.  Rolling  ihcm  between  the 
finger  and  thumb,  you  can  recognize  the  vas  deferens  by  its  fomi  and 
consistency.  You  can  see  the  distended  veins.  You  will  sec  a 
whitish  transparent  membrane.  Catch  up  a  fold  of  it  with  the  for- 
ceps and  divide  its  ba.se,  and  if  it  is  the  sac,  you  will  open  into  a  serous 
cavity  (Fig.  479).  Enlarge  the  orifice  sufficiently  to  introduce  a 
finger  and,  with  that  as  a  guide,  dissect  the  sac  from  its  associated 


656  RADICAt  CURE  Or  INCUTMAL  BCBNIA 


Pm    4IS.— Dividitv  (he  GbrOu*  eovcfios*  of  Iha  me.     (fMa.) 


'-*%. 


no.  «Te. — Indrini  the  hnrtlkl  tat.     (V<ia  ) 
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structum  (Fig.  480).  It  is  often  a  difficult  task,  for  the  veins  anil 
vas  deferens  utc  glued  to  the  sac,  especially  in  llie  congenital  hemia. 
Sometimes  pressing  and  Btripping  the  ti&sucs  back  with  a  gauze 
compress  facilitates  the  maneuver.  Still  there  need  be  no  great 
difficulty  if  only  all  iJie  coverings  arc  divided  with  the  scalpel  or 
scissors,  exposing  a  plane  of  cleavage.  Pulling  and  tearing  and 
laceraling  the  tissues  in  the  effort  to  liberate  the  sac,  jirovokcs 
a  capillary  oozing  and  predisposes  to  infection. 


Pta.  480.— The  indeiengtr  introduced  inlothc  Me  wlikbbtMlnii  tepanlcdlraiD  the  Oth*r 
(Iniclnn*  of  Ihc  eon].     (CaJAf.) 

It  is  important  thai  ihe  sac  be  isolated  quite  to  the  internal  ring 

(Fig.  481);  otherwise  when  tlie  ligature  is  applied  tliere  will  be  formed 

^n  peritoneal  diverticulum,  the  starting-{)oint  later  of  another  hernia. 

^Cl&o  not  carry  the  dissection  further  than  Uie  internal  ring  fpr  fear  of 

^^WOUnding  the  bladder. 

^ft   Assure  yourself  now  that  the  sac  is  empty  by  passing  a  finger  up 
^HittO  the  abdominal  ca\ity.     Now  transfix  the  neck  of  the  sac  with  a 


■r 
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FiC.  tti.—Tbe  lac  Hpmtsd  tnicn  tho  ixri;  the  raid  ia  the  boltoni  u(  the  wouail; 
«Uhe>  *ide  in  the  lipt  of  ihr  riMmal  oblique,  the  fotcepi  (till  AlUchwI  to  t)ie  piUsn  of 
ciUnul  ring.     IVeom.) 


tha, 


Pio,  4I1,— Ligation  of  tli>  oMk  of  the  tw.    (KMa-) 


ABDOMINAL   KEPAIK 

needle  carrying  a  catgut  ligature  (Fig.  482]  and  tie  in  the  manner  in- 
dicated in  figure  (Kig.  483).  If  the  ligature  merely  encircles  the 
neck,  it  b  too  likely  to  slip  off.  Do  not  cut  oS  the  ends  of  the  liga- 
ture until  through  dealing  with  the  sack.  Amputate  the  sac  within 
H  in*-''!  ^>f  the  ligature  and,  if  everything  iii  all  right,  cut  the 
threads  and  the  stump  disappears  in  the  cavity.  ScUenlngs  proposes 
to  dispense  with  llie  disseclion  of  the  sac.  After  it  is  exposed,  in- 
cised, and  emptied,  he  obliterates  it  by  passing  a  purse  string  around 
its  neck  at  the  internal  ring  and  suturing  the  rest  of  its  length  (Amcr. 
Jour.  Surgery,  March,  1909). 


)^ 


FiC.  4Sj. — UtiutnUnc    inetliod    at    Ucating 


Pie.  4S4-— -Tie  cord  4r*wo  to  on*  aid* 
frhilA  tht  ponUnur  waH  ot  tbs  cuial  U 
mtocfd  by  (uturs  of  tb«  conjnined  t<ndoa 
to  tbs  ihdvioK  edi*  at  Poupail'i  tlKimcnl. 
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SiUure  of  Ike  AbdominaJ  Walh. — This  is  the  next  step.  Draw  the 
cord  down  out  of  the  way  for  the  moment  and  expose  the  shelving 
inner  edge  of  Poupart's  ligament,  which  is  to  be  sutured  to  the  free 
border  of  the  conjoined  tendon.  In  other  words,  the  internal  oblique 
and  traoEversalis  are  to  be  sutured  jointly  to  P<>u)>art'a  ligament. 

Through  this  shelving  edge  near  the  pubis  pass  a  chromic  catgut 
suture  on  a  curved  needle  and  carry  it  through  the  corresponding 
part  of  the  conjoined  tendon  (Fig.  484),  and  apply  three  or  four  such 
sutures  (Fig.  485}.    In  this  manner  reconstruct  the  jKisterior  wall  of 


RADICAL  CURE  OP  IKGVIKAI.  HEKNIA 


^ 


Complete  the  hemostasis, 


the  inguiual  canal.     Place  the  cord  back  in  position  upon  this  line  < 
sutures. 

Now  draw  the  edges  of  the  divided  aponeurosis  into  position  by 
means  of  the  forceps  attached  to  the  pillars  al  the  beginning  of  Um 
operation.  Begin  the  repair  by  a  chromic  catgul  suture  at  the  upper 
end  of  the  wound  (Fig.  486)  and  pass  six  or  eight  in  this  manner. 
The  last  will  rejoin  the  pillars  and  restore  the  external  ring,  and 
when  these  are  al!  tied  the  anterior  wail  of  the  canal  is  thus  recon- 
structed. There  is  some  danger  of  making  the  external  ring  too 
small  for  the  cord  (Fig.  487),  with  the  result  Anally  that  the  testicle 
atrophies. 

A  scrotal  hematoma  may  develop 
unless  one  is  very  particular  about 
I  he  oozing. 

Complete  the  operation  by  suture 
of  the  skin  wound  with  silk-worm- 
gut,  leaving  in  it  a  small  drainage- 
tube  if  you  (car  infection  or  oozing; 
otherwise  this  is  not  necessary;  still 
it  does  no  harm. 

The  dressing  is  of  extreme  inu 
portance.  Cover  the  wound  with  a 
strip  of  moist  gauze,  6x  it  with  collo- 
dion, and  then  apply  the  ordinary 
.\  double  spica  bandage  will  greatly 
diminish  the  chance  of  infection.  If  drainage  was  employed,  remove 
the  tube  in  two  or  three  daj's  under  strictest  asepsis.  Otherwise  do 
not  disturb  the  dressing,  but  watch  the  temperature.  If  the  tem- 
perature runs  up  to  101°  on  the  third  day,  open  up  the  wound  by 
removing  one  or  two  sutures,  and  if  there  is  any  pus,  drain. 

Delay  in  this  is  likely  lo  result  in  extensive  suppuration,  and  a 
recurrence  of  the  hernia  is  thus  assured.  U  everything  goes  well, 
remove  the  xtilches  on  the  eighth  day,  but  keep  the  patient  in  bed 
for  three  weeks.     .\  truss  is  not  necessary. 

Rilus  Eastman,  of  Indianapolis,  recommends  a  modification  of  the 
6nal  suturing  especially  appVica-bk  in  the  case  of  children.    His 
-itus  al  the  closuie  ol  alXxiift'Wjw^Vi  *a■w^^^i'«,^A'ia£ily 


I 


PlO.    4SS.- 


-Poiterior  wall-npur  corn- 


gauze  and  cotton  dressing. 
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rcmovubk-  non-buried  fiuturee.  The  method  described  (Annals  of 
Surgery,  Jan.,  1906)  coDUSta  in  Ok  reciuction  of  the  sac  by  the  ordi- 
nary procedure-  A  Pagcnstccher  celloidin  linen  suture  bearing  a 
needli*  on  each  en<l  i.i  then  firsl  pas.'^ecl  tlirou^h  Foupar('»  ligament 


Pic    \ff       Triiiiiinliwinnn  lh«':intFnnr  wmll  liy  npur  ti  tb*  «ttrrn«l  obUqti*.     PorMp 
rtBt  ftltftdlcrl  ifulicAlF  Ihe  poiiitlun  uf  the  ilDi;.     (IVda.) 

from  without  inward  1  inch  from  it&  free  margin.  It  is  next 
passed  through  the  outer  border  of  the  obliquus  externus  and  trans- 
vcrsalis  musilcs  and  br<iughl  back  tlirough  Pouparl's  ligament 
about  1/3  inch  nearer  the  margin  than  at  its  6r5t  point  of  pa.<)<iage. 


Pn.  4>T. — RiUtiul  oUi>]ua  npBind.     {VolxJ 

The  needle  now  external  to,  and  above  [*oii])ar1's  ligament  is  made  to 
overlap  the  free  margin  of  l!ic  ligamenl  and  the  aponf:uT09a.i  of  tfce 
external  oblique  liy  carrying  the  thread  through  in  the  form  of  a 
itimple  running  mattres.4  suture. 

4t 
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The  needle  is  next  passed  through  the  superficial  fascia,  panniculus 
adiposus,  and  skin,  emerging  about  i,/8  inch  from  iJie  dkin  wound 
margin  upon  the  side  opposite  Poupart's  ligament.  When  traction 
is  made  upon  the  two  ends  of  the  suture  no  kinks  or  curls  remaia, 
and  the  suture  is  lied  up  as  a  simple  linip.  Five  or  six  such  sutures 
are  required  to  coapt  the  wound  from  the  internal  ring  to  the  puhes. 
When  union  is  complete  they  are  easily  clipped  and  removed. 


I 
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CHAPTER  XIII 


RADICAL  CUKE  OF  FEMORAL  HERNU 

Aside  from  the  cases  of  strangulated  hernia,  the  general  pracfi- 
tioncr  should  not  undertake  the  operation  for  the  radical  cure  of 
femoral  hernia  without  due  consideration  and  without  warning  the 
patient  that  relapse  is  possible  and  even  f[e(]uent.  The  operation 
is  not  more  difficult  than  that  for  inguinal  hernia,  but  a  cuic  is  much 
less  certain.  As  with  inguinal  hernia,  he  should  select  only  Duch 
cases  as  are  small  and  reducible. 

Surgical  Anatomy.  -The  sac  of  a  femoral  hernia  is  generally  thick 
and  imbedded  in  adipose  tissue  originating  in  the  cxtra-pcritoncal 
layer.     (See  Strangulated  Femoral  Hernia.) 

The  relations  at  the  neck  are  of  the  greatest  importance.  To  the 
outside  is  the  femoral  vein  in  direct  contact,  eauly  pcrforatei!  b)'  a 
careless  needle  and  producing  a  hemorrhage  that  can  be  arrested 
only  by  ligature  of  the  vein.  To  the  inside  is  (timbcrnal's  ligament, 
shaip^ged  and  tense,  the  chief  structure  to  be  dealt  with  in  strangu- 
lation. Above  is  Poupart's  ligament,  separating  the  femoral  from 
the  inguinal  canal,  and  below  is  the  ramus  of  the  pubes,  thinly  cov- 
ered by  tlie  pectincus  and  its  fascia.  These  boun<Iarics  are  unaccom- 
modating structures  in  ihe  matter  of  rqiair,  and  for  this  reason 
relapse  is  frequent. 

Operation. —The  anesthesia  and  prcpaialion  are  the  same  as  for 
inguinal  hernia. 

The  incision,  parallel  with,  and  a  finger's  breadth  below  Poupart's 
ligament,  begins  (on  the  left  side)  at  the  spine  of  the  pubis  and  is 
usually  about  four  inches  in  length  (Fig.  488). 

Incise  in  the  same  manner  the  fatty  tissues,  layer  by  layer,  tintil 
the  easily  distinguishable  coverings  of  the  hernia  are  reached.  The 
line  of  cleavage  between  them  and  the  fatty  tissues  is  followed  and 
the  neck,  lying  high  and  deep,  i$  exposed.    Poupart's  ligament  is 

(■43 


J 


SAMCAL  CUBE  OF  FEMORAL  HERNIA 


Dcxt  (rccly  exposed.  Where  coverinjES  seem  iMtiiiesl,  catch  up 
fold  with  Ihf  dissecliiig  forceps  mid  incist-  the  base,  ll  may  be  Ihal 
the  incision  will  only  open  into  another  fat  ty  layer.  Divide  the  next 
hytr  in  the  same  manner,  .ind  so  proceed  until  you  have  opened 
the  sac;  secure  its  edtfCH  with  forceps  and  pas*  an  index  finger  into 
the  cavity.  If  omentum  is  found  it  must  be  resected  U'ig.  489}. 
Be  sure  lliere  is  no  adherent  bowel. 


PiQ.  4ti, — Inciuon  fo*  (tautlai  ll«nl«.     (t'^iii.) 

Now  dused  the  sac,  proceeding  slowly  and  mclhodicallj'  until  live 
femoral  ring  is  reached.  Introduce  a  finger  to  be  sure  the  bowel  is 
protected,  and  transfix  and  ligate  the  iiecic  of  the  sac  as  in  inguinal 
hernia.     Again  recall  llic  rthitions  of  the  femoral  ring  (Fig.  490). 

Oblilfralim  0/  Ike  l-'cmoral  i?»nj.— Retract  the  upper  angle  of  the 
wound  so  that  you  can  ncv,  divide  Gimbcrnal's  ligament  freely, 
cutting  horizontally  and  toward  the  pubcs  (l'"ig.  491).  Poupart's 
ligament  can  now  l>e  approximated  to  the  pectineus.  Protect  the 
femora!  vein  with  :t  retractor  and  pass  tht  (irsl  suture  adjoining  it, 
using  a  strong  curved  needle  ami  No.  2  or  No.  3  catgut. 

The  ne«ile  cntcri  the  pectineal  fascia,  grazes  the  bone,  comen  out 
a  lit  UfAl^h^T,  and  Ihen  \ia%%c*  viv  ^  ^"^  v'^^'^^'^^  wiATitt  «A  vt*  Mtfi- 
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meiit  und  forward  through  it  (Vig.  493)-  Place  four  sutures  in  this 
niaonei  before  tying  (Fig.  493).  Tie  them  s^ucceaaively  from  without 
inward.  It  U  this  line  of  suture  alone  thai  will  be  efficient,  but  suture 
the  fascia  if  you  wi»h,  an<l  finally  the  skin. 

The  subsequent  treatment  is  the  same  as  in  inguinal  hernia. 

Such  Ls  the  method  which  \'eau  leconimends,  and  which  has  the 
great  merit  that  it  is  anatomical.  But  there  are  many  differences 
of  opinion  as  to  Uie  l>e»t  method  of  doling  the  femoral  ring,  and  as 
to  the  advisability  of  even  closing  it  at  aU. 


^^^^"^^^ 


Fit).  4S0-— Ktwclion  of  lbs  Dctwntum.     ICmiit.i 


Ochsner  cpunciatcs  the  principle,  applying  it  to  the  radical  cure 
of  femoral  hernia,  that  circular  openicigs  in  any  part  of  the  l>ody, 
will  certainly  close  unless  kept  open  by  a  mucous  or  serous  lining. 
Wherever,  therefore,  the  femoral  ring  is  well  defined,  he  is  content 
with  high  ligation  of  the  sac  and  dissection  of  all  the  fat  and  simple 
closure  of  the  wound.  With  a  technic  thus  reduced  to  the  simplest 
terms,  he  obtains  excellent  results.  Unfortunately,  the  femoral 
ring  cannnl  always  he  defined  as  a  circular  opening,  and  especially 
after  the  operation  for  strangulated  hernia. 

Colcy  in  the  main  agrees  with  0ch.4ner,  but  lays  somewhat  more 
stress  on  the  closure  of  the  tcmocal  canal. 


HADICAL  CURB  OY  FEUORAL  HERNIA 

The  cure  is  the  more  perfect  and  certain,  we  think,  if  a  more  partic- 
ular care  is  given  to  the  closure  of  the  femoral  ring,  to  obliteration  of 
the  femoral  canal.  Especially  in  case  the  hernia  is  of  long  standing, 
the  opening  targe,  the  structures  stretched  and  weakened. 


Pic.  4QO. — The  neck  ol  the  kw  li«ot*il  »iij  Pic.  4ei.— Penonl     bar(ii4i     indiUin     ot 
cut  off,      Above^  PoupHTt'a  UMiinirni;  belcrv.  GJmberBiit's  ligani«tii.     (V«>v.) 

the  nniui  of  ihe  iiub««;  inlstcully.  Ctimbn- 
nat'l  rigament.     (  I'mh,) 


PlO.  49a.— SulHfinK  Poup«t'>  liniment 
to  pfcttnra!  Iahciji,    (X'tau  } 


PlO.  49t. — Sutun   ot    Pnup»rt'i   lienment 
ifid  iirtlinul  bKJ*  tomplslwl.    (Vra>.) 


Proceed  as  described  in  the  case  of  strangulated  hernia,  to  expose 
liberate,  and  ligale  the  sac,  dividing  Gimbetnat'-.  ligament  to  give  a 
good  exposure.    Ligatc  the  »ac  high. 

The  peritoneum  is  now  freed  from  contact  with  the  abdominal 
wall,  hofding  it  back  out  oi  l\\c  way  with  a  flat  retractor.    The  vein 
wbicIuAJicely  exposed  U  draisQ  oMWaii. 
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Poupart'!)  Ii);ament  is  now  lifted  up  and  the  free  borders  of  the 
internal  oblicjuc  and  the  iranswrealis  exposed  above,  and  Cooper's 
ligament  below.  It  h  these  structures  which  are  to  be  drawn  into 
contact.  The  lirsi  suture  is  passed  tiosc  to  the  femoral  vein.  It  is 
the  most  difficult  because  the  .structures  from  within  outward 
become  more  deeply  placed. 

The  remaining  two  or  three  sutures  appproach  the  pubcs,  the  last 
reaching  up  behind  Gimbcrnat's  ligament  (Fig.  494).  Some  diffi- 
culty may  be  experienced  in  paswng  these  sutures,  for  Cooper's 
ligament  is  quite  rc^stant. 


bofdar  of  th«  inttmjtl  uliUqtid  xad  truavcmilit  Ut  Cooptr'%  b^iuricnt— thv  pvrioctmcn  a^  Iha 
iUo-pMtinH]  tint.     GuDbttnil'i  liiamml  di vidnl,  Uis  Umanl  viin  drairn  ouciruil.    ^/^Mt.) 


The  second  and  superfkial  plane  of  suiures  approximates  Poupart's 
ligament  to  the  pectineal  fascia  (Fig.  49S).  llius  the  femoral  canal 
is  completely  obliterated  by  two  strong  fascia!  jilunes.  The  super- 
ficial fascias  are  sutured  to  obliterate  any  dead  spaces  and_thc  skin 
repaired. 

In  Ike  case  offhe  male  or  for  that  matter  in  the  difficult  cases  in  the 
female  the  inguinal  canal  may  be  opened  exactly  as  in  inguinal  hernia, 
The  cord  is  drawn  down,  the  transversalis  fascia  divided,  avoiding 
the  deep  q>igastric  artery,  and  the  neck  of  the  sac  exposed.    It  is 
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Pm.  4«x, — tCadic&l  eun  ot  tcmonl  bemia.  Thv  Cnt  tuw  u(  tulurn  li  tint  and  tht  Hcovd 
pii»ei.  ipprDiiiiisilnn  Puupsit'i  liamnnni  mad  tb«  pKtinnl  taKui.  Ttwhinanl  vcindMirii 
to  UiB  ouuc  (ids  iRiut  tw  *voldtd.     iCmbr.) 


F:c.  tgfi. — R>du:4lGiitcq(  femoral  hcminbv  iht-  ^nuuiiiMi  muis.  Thn  me  IsdiiKCledoul, 
«t>to«d,  emplicd,  undlimilcil.  Tho  corj  4i'i'  I  '  ■.intjrf,  tht  vein  oulwird.  The 
bocdfr  o(  lb»  Tilrrnal  obliiue  dnwn  ii|)iilit.1  .■,!■'  im  lh«  iutcmitl  obliqu*  whieli  *IU 
bt  uiiund  t«  Cudpec'i  liRiucni  arter  the  uc  i>  cm  all. 
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freed  from  its  pouch  in  the  femoral  canal,  brought  out  of  the  wound, 
opened,  emptied  and  iigated  (Fig.  496). 

The  borders  of  the  internal  oblique  and  transversalis  are  approxi- 
mated to  Cooper's  ligament — in  other  words,  the  periosteum  of  the 
ilio  pectineal  line,  avoiding  the  femoral  vein  as  described  above. 
Poupart's  ligament  is  next  approximated  to  the  pectineal  fascia,  the 
cord  is  replaced  and  the  incision  in  the  external  oblique  repaired  and 
the  operation  completed  as  for  inguinal  hernia. 


CHAPTER  XIV 

ENTERECTOMY.    INTESTINAL  ANASTOMOSIS 

Resection  of  a  segment  of  the  small  intestiac  may  be  a  necessary 
part  of  several  emergency  operations.  It  may  be  required  following 
gunshot  or  other  lacerating  wounds  of  the  intestine;  it  may  be  neces- 
sary in  certain  wounds  of  the  mesentery  and  in  the  gangrene  of  stran- 
gulated hernia. 

Large  wounds  of  the  gut,  those  which  carry  away  more  than  one- 
half  the  circumference,  require  resection,  for  any  form  of  repair  is 
likely  to  result  in  stricture.  In  the  case  of  multiple  perforations,  it  is 
safer  to  resect  than  to  attempt  separate  repair  of  the  orifices.  A 
small  wound  of  the  omentum  near  the  intestinal  border  may  require 
an  extensive  resection,  for  an  inch  of  mesentery  at  that  level  may 
contain  the  blood  supply  of  a  feet  of  intestine. 

Resection  i^f  the  bowel  implies  anastomosis,  and  this  may  assume 
one  of  three  forms:  it  may  be  cnd-to-cnd — tcrmino-terminal,  termino- 
lateral,  or  latero-lateral. 
^  „.^The  end-to-end  anastomosis  is  preferable  following  resection. 
*  The  method  employed  may  be  either  by  suturing^ircular  enteror- 
rhaphy^-or  by  the  Murphy  button  or  some  of  the  other  mechanical 
devices,  such  a!5  Robson's  bone  bobbin  or  Frank's  decalcified  bone 
coupler.  With  the  great  majority  of  surgeons,  suturing  is  the 
method  of  choice,  although  the  casual  operator  may  not  yet  be 
ready  to  discard  the  mechanical  device. 

Mo>-iuhan,  in  his  great  work  on  abdominal  operations,  sums  the 
matter  up  in  this  wise:  "The  use  of  mechanical  appliances  is  no 
longer  necessary;  these  have  played  their  part— a  most  important 
part,  I  gratefully  admit^in  the  development  of  Surgical  work,  and 
it  is  now  time  that  their  surgical  use  should  be  abandoned.  They 
have  been  useful,  nay,  indispensable  steps  in  the  march  of  progress. 
To  Murphy  above  aU  other  suigcoTa— Vo^  \C\%'\■KT.v^^M<^«nt  j»_one  o(j 
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rthe  most  inKcnious  mechanical  cantrivances  ever  invented — we 
■bouM  gratefully  ackaowlctlgc  the  debt  we  owe.  The  weightiest 
argument  against  all  mechanical  aids  to  anastomosis  is  tliis — they 
are  unnecessar>'.  By  their  aid  wc  do  not  accomplish  anything  which 
cannot  be  accomplished  with  equal  rapidity  and  greater  safety  by 
simple  suture.  Wc  hiivc  nothing  to  gain  from  their  use  and  wc  risk 
much  by  leaving  something  behind  which  may  be  and  has  been  the 
direct  cause  of  danger  and  of  death.  The  day  of  mechanical  aids  is 
over.  The  buttons  and  the  bobbins,  the  elastic  ligatures  and  the 
forceps  of  many  forms  have  no  more  than  a  historical  interest." 

Technic  ot  Resectioii. — The  first  essfniud  of  this  procedure  is 
that  all  Ihe  impaired  gut  be  removed.  Otherwise  subsequent  stough 
and  perforation  arc  almost  a  certainty.  There  is  a  limit,  of  course, 
to  the  length  of  the  segment  which  may  be  safely  removed,  but  in  the 
ordinary  operation  one  need  not  fear  lo  remove  too  much.  Cases  are 
on  record  in  which  as  much  as  lo  feet  of  the  small  intestine  have 
been  removed  with  recovery.  As  Moynihan  said,  it  is  not  so  much 
u  Que^^lion  of  how  much  is  removed  as  how  much  is  left  to  carry  on 
the  intestinal  functions. 

A  tecond  rcquisUe  in  resection  is  that  the  blood  supply  of  the  bowel 
be  left  unimpaired.  Lack  of  precaution  in  this  respect  may  nullify 
an  utherwi^^e  carefid  operation. 

The  integrity  of  a  given  pact  of  bowel  is  absolutely  dependent 
upon  the  condition  of  the  vessels  which  arise  from  the  last  arterial 
arch  to  supply  it.  It  must  be  remembered  that  the  vasa  intestioi 
tenuis  break  up  into  a  number  of  freely  anastomosing  arches,  but 
the  terminal  branches  anastomose  but  little.  It  is  this  charac- 
ter of  (he  circulation  which  determines  the  mode  of  section  of  the 
mesentery. 

The  fAiVi^riWi^Ie  constantly  to  be  borne  in  mind  is  that  the  perito- 
neum is  to  be  completely  protected  from  contamination  by  the 
bowd  contents.  It  is  true  of  all  the  hollow  viscera  that  their  con- 
tents arc  more  or  less  septic,  always  sufficiently  so  to  produce  perito- 
nitis. The  bon-cl,  then,  must.aln-ays  be  temporarily  constricted 
beyond  the  limiu  of  the  section.  This  is  ordinarily  done  by  means 
of  intestinal  clamps  or  by  elastic  ligature  or  by  gauze  strips  passed 
through  a  button-hole  in  t&e  mesealtry. 
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Niil  only  inu!it  Ihe  ii)lc<itinal  contents  be  restrained,  but  aliw  the 
ficlil  of  opt-riilioi)  musL  bi-  ^hul  ntT  fri)m  the  peritoneal  cavity  and 
from  contact  with  ihc  ccst  of  the  viscera  by  means  of  sterile  com- 
prf*»cs.  The  larger  anil  more  deeply  placed  of  ihcse  are  not  tu  be 
removed  until  the  end  of  the  operation;  the  smaller  and  more  super- 
ficial should  be  changed  from  time  to  lime  as  soiled. 


Pb>i  44^7i^-R**Qction  'li  Iha  bowel;  thtiwin^  linn  of  incitiun  cf  buttel  And  umvntu 

To  Tf<:f(l  ft  purliitn  of  the  intesline,  then,  begin  by  getting  the 
injured  coil  well  into  view  and  pack  around  it  with  sterile  compresses. 
It  may  be  advisable  as  a  further  security  now  to  put  the  patient  In 
the  Trend elciiburg  position.  Strip  the  portion  of  bowel  to  be  re- 
moved, so  as  to  empty  il,  and  apply  a  clamp  well  beyond  each  end 
of  the  condemned  segment.  The  clamps  are  not  placed  directly 
across  the  bowel,  tnil  nblitjuely.  m  thai  more  of  the  convex  than  of 
the  mesenteric  bonier  is  included.  A  portion  of  the  mesentery  is 
inciiidcd  in  the  bite  ol  0\e  torctps. 
The  lines  of  the  wction  ate  v^o\w?,«^'wAo  vVctossct*.*:^  wt  that 
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ihcy  meet  Just  short  of  the  nearest  arterial  arch.  It  is  better  to 
make  the  baae  of  the  mesenteric  wedge  even  narrower  than  the 
mesenteric  margin  of  the  intestinal  sej^menl.  There  is  then  siarcdy 
any  danRcr  that  the  circulation  will  be  impaired  (l-igs,  407,  408). 

If    a    latfTiil.    instead    of    an    end-to-end,    anastomosis 
tended,  the  technic  may  be  varied  with  Rreal  advantage.     Under 
such    circumstances    proceed    in    Itih    manner:    Determine     the 


Pii^  Mi. — KHcvtIan  ol  bomli  ihfxrliMt  Kgmcnt  Of  bowtl  ifld  omsoloin  removed. 


lincH  of  ftcction;  free  the  mesentery  o|)positc,  for  a.  short  distance, 
and  apply  a  clamp  to  the  bowel  but  not  including  the  mesentery; 
shift  the  damp  so  as  to  flatten  a  segment  of  the  bowel  an  ind)  long. 
Ligatc  Iwth  ends  of  this  segment  and  cut  between  the  sutures,  wrap- 
ping the  stump  of  the  healthy  portion  in  sterile  compresses.  Pass 
to  the  other  line  of  section  and  treat  i(  in  the  same  manner.  ITie 
portion  of  bowel  lo  he  removetl  is  now  freed  of  its  mesentery,  dividing 
it  parallel  with,  and  an  inch  from,  the  gut,  catching  ihe  vessels  one 
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l>y  one  as  divided.  To  each  of  the  remaining  stumps  a  purse-string 
suture  is  applied  for  the  purpose  of  burying  the  ligated  ends;  are 
further  closed  by  a  row  of  Lembert  sutures  (Fig.  409).  Following 
this  step,  the  lateral  anastomosis,  to  be  described  further  on,  can 
be  carried  oul. 

TMboic  of  End-to-end  Anastomosis.— (a)  By  suturr.  Employ  two 
lines  of  suture.  One  perforates  the  bowel  wait,  brings  the  cut  edges 
into  accurate  contact,  and  is  hemostatic;  it  may  be  called  the  "per- 
forating" suture.  The  other  passes  only  llirough  the  serous  and 
muscular  coats — or  even  better  the  submucous — and  after  the  man- 
net  of  the  Lenibert  suture  brings  the  serous  surfaces  into  contact, 
buries  the  perforating  sutures  and  effectually  prevents  any  of  the 


I 


Pig.  499. — RnmloQ  at  tb*  bowel  ctopantwy  lo  Uuu\  uiMtomMii.  tbqirina  nuuuwr  «[ 
tnatinc  the  intotinal  Mtunp. 

bowel  content  from  reaching  the  peritoneal  cavity.  Most  surgeons 
employ  a  straight  needle  and  silk,  Moynihan  likes  the  curved  needle 
and  celluloid  thread, 

Te  introduce  the  suture  begin  by  placing  the  clamps  side  by  side, 
bringing  the  posterior  surfaces  of  Uie  bowel  into  contact.  Con- 
nect these  two  surfaces  by  a  continuous  sero-serous  suture,  extending 
from  tlie  mesenteric  border  to  the  convex  border  (Fig.  500).  Leave 
the  thread  long  where  tied  at  the  point  of  begmmrigand  catch  it  with 
forceps.  On  reaching  point  "B"  leave  the  needle,  still  threaded, 
but  wrap  it  in  gauze  and  lay  it  aside  for  the  moment. 

Now  begin  the  perforating  suture  at  the  mesenteric  margin.  Tht 
two  leaves  of  the  mesentery  separate  here  to  encircle  the  bowels, 
leaving  a  part  of  the  surface  bare.  The  stitch  must  be  passed  so  as  to 
the  mesentery  in  contact  with  this  bare  area. 
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eed  in  tbk  majiner:  Pass  Ihe  nee<]le  Uirough  the  bowel  waU 
ling  with  ihc  right  side]  about  ^  inch  from  the  cut  edge, 
.g  the  mucus,  emerging  from  the  serous  coat  just  where  the 
.cry  reaches  the  bowel.  Carry  the  needle  over  and  across  to 
:  side,  pass  it  through  into  the  lumen,  reversing  the  firsi  punc- 
Pass  it  next  from  within  out,  perforating  the  wall  near  the 
eric  juncture,  and  finally  perforate  the  right  bowel  wall  again, 
I  from  without  inward.  Tlie  knot  is  tied  within  the  lumen 
gut  at  the  original  point  of  entrance.    The  edges  of  the  me»- 


— BDd'W-tnd  4nkitoiiioil>i  Uic  Gnl  put  •>(  ihe  xro-HMnu  or  l^mbMt  (Utai* 
kppIlM.     Bivionioa  tlw  inelusT*  wtun.     (BiBMfcJ 

being  thus  brought  together,  the  suture  is  carried  continuously 
.  the  whole  circumference  of  the  gut  (Fig.  soi)-  The  punc- 
™  Ho  to  Ma  inch  apart  and  the  work  is  facilitated  by  keeping 
read  taut,  which  at  once  lighteiu  it  suRiciently  and  brings 
ew  the  site  of  the  next  puncture.  The  end  of  the  suture  is 
d,  the  thread  left  long  at  tlie  beginning  and  tliu»  the  perfo- 
suture  is  completed.  Remove  the  damps, 
mains  to  complete  the  sero-serous  suture  which  was  tempora- 
andoned.  It  is  carried  from  the  convex  border  on  around  to 
seoteric  border,  and  when  tliat  point  it  reached  the  perforating 
b  completdy  buried.  Knot  with  the  thread  left  long  in  the 
ing  and  held  with  forceps,  and  thus  the  sero-serous  suture  is 
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completed  (l''ig.  $01).  Finally  siilurc  the  rent  in  the  nicsciiter>'. 
Thi*  must  never  he  neKlecte<1,  else  it  may  be  the  site  of  a  strangulated 
hernia.  The  line  o(  suture  is  to  be  carefully  wiped,  the  compresses 
removed,  and  the  loi>i>  returned  to  Ihe  abdominal  cavity. 

(b)  By  Ifie  Murphy  button  (Fig.  50.}).  The  bowel  is  resected  as 
described  above.  Beftin  by  patuinK  a  purse-siring  suture  around  the 
bowel  near  its  cut  edge,  involving  all  the  layers.     The  chief  concern 


Pre.  SOI,— Bni]-to-(nd  anMtoinrHu:  ibt  fini  part  al  Uic  L>«mbRt  nutun  burled  by  Ihe  In- 
cluaiiv  futun  which  vriU  be  voinplttvd  IxifoTV  nMaming  th«  Lvnibrrl  A  B.     (Bisiiic.) 


Is  to  gel  control  of  the  mesentery  where  its  layws  separate.  To  do 
th!^  pass  the  needle  ihrouj^h  one  layer,  on  into  the  lumen  of  the 
bowel;  out  again  through  the  bowel  wall  and  through  the  other  layer 
of  mesentery  (Fig.  504). 

When  the  suture  is  puckered  the  intermcscnteric  space  is  oblitcr- 
alcd.     Now  f;ra.>|)  one-half  of  the  button  with  forceps  and  introduce 
it  into  the  end  of  the  gut  so  that  when  the  purse-string  suture  i>l 
itened  it  will  fall  into  the  groove  in  Ihe  button. 
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^^^Hltef  the  othcc  half  of  the  hutliin  in  ihc  same  manner.    The 

^^^I^Hb  is  pressed  firmly  inlu  ihc  fcniiilc  half,  noting  that  till  the 

edges  are  turncii  in.     SlrenKlliei)   the  union  by  s.  few  Lembert 

sutures.     Rcpnir  ihc  rent  in  the  mesentery  and  the  anastomosis  is 


Pic  501.— End-Io-rnd    ■nulomoaii    looi- 
plstnl.    A  and  B  U>  lie  knnltnt,    IBinMlt.) 


Fia.  s«i — Mnrphy  bulMn. 


Fio.  so*-— Pu"*" 
•irinN  lulurc  (6)  nin- 
ning  over  viltfc  ot  bi>w«l 
■nd  cloainii  apue  be- 
liiwo  iin»»nlBry  M 
(It  (si.     (SurarH 


PM.  S05. — AiiMl«mi»u  wilh  MiiTi>hy  bnltao  oomptttrd. 
ibinmt  alia  DaCeiU.) 


It  may  be  cxpeclvd  ihat  the  button  will  [ulss 


I 


complete  (Fig.  505). 
about  tJic  tenth  day. 

Lateral  Anastomosis.     Proceed  as  before,  lirinRinx  out  of  the  ab- 
dominal taviiy  Iht-  liiups  U>  In;  anastomosed  and  puck  with  sterile^ 
41 
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compresses.     Each  loop  is  clamped  and  llie  two  cliimps  laid  sl^ 
by  side  so  as  to  bring  about  5  inches  of  the  bowel  walls  in  cont 

(Fig-  507)- 

The  first  line  of  suture  is  to  he  applied  nearer  the  convex  than ' 
mesenteric  border  and  should  be  about  3  inches  in  length.     Unit 
the  opposed  surfaces  then  by  a  sero-setous  suture.    The  line  ofl 


Fte.  JOT.— Lateral  aiiMlomodt  tacUiUtod    Pio.  jol. — Laural  •jiutonMHl*;  flnt  row  ; 
br  UK  (4  dunt«.    CoatJnuuiu  nitun  for  both         ot  Ltmbtn  luluia  applld-     iBinniti 
layrri.     (8>aniV) 

suture  runs  toward  the  operator,  and  when  Uic  line  has  reached,  say 
3  inches,  the  needle  i.s  left,  still  threaded,  and  temporarily  laid  aside. 
The  next  step  consists  iji  making  the  openings  which  are  to  afford 
the  means  of  communication  between  the  two  loops.  A  straight 
incision  about  i.'i  inch  from  an<l  parallel  with  this  line  of  suture  lays 
open  the  howd  down  lo  the  mucosa.    Section  of  these  superficial 
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coats  leave  exposed  an  ellipse  of  niucou»  membrane,  and  this  ellipse 
should  be  trimmed  out  with  the  scbsors.  The  other  loop  is  opened 
in  the  same  wray. 


Fie.  m. — Lattral  iinut«nui<; 
fl»t  p4ct  at  ttu  iluouah-wul- 
thmu^h  nilur*  B|tplitc1  iBimnit-i 


Fio.  jio. — Lateral  •nMtomwu.  Apji'rinii 
lul  of  lb*  Lvmbert  ■uIium.  IntempIM  in 
tbU  caM.  tiM  the  <ontinuoua  iniUad.    (B>«M«J 


The  adjoining  edges  are  now  to  be  coasted  hy  continuous  p«r- 
forating  suture  (Fig.  508).    As  this  suture  progresses  the  opposite 


anj^le  of  the  wound  is  rcaclicil.  but  without  inlrrruption  h  conlinue 
to  draw  together  ihe  muri-  widely  separated  liorders  (Fig.  joij), 

When  it  has  reached  the  point  of  beginning,  the  terminal  thread] 
is  knotted  with  the  firsi  which  was  left  long,  and  so  ihr  |>erforalingfl 


Pl(i,       ji).~^Ttrmin«-Ut<ral      ■nailomutii. 
Clunp)   ftild   conllnaoiu  luliite  emiiliiyiiil. 

<lUiiii<*.) 


(orating  sutures  arc  compHvly  buried  or,  in  other  words,  unil]  the 
scTo-scrou9  suture  hiis  traveled  com|>lctcly  around  the  Imwcl  and 
fhc  Icrminal  thrrnd  knotted  with  the  primary  suture. 
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If  preferred,  ihis  sero-serous  sulure  may  be  an  interrupted  instead 
of  a  continuous  stitch  (Fig.  510),  but  the  continuous  suture  is  more 
rapidly  passed  and  is  in  every  respect  as  secure.  The  main  thing  to 
be  attained,  however,  is  that  the  serous  surfaces  be  brought  into 
contact  through  the  whole  circumference  of  the  bowel. 

Fig.  5 1 1  shows  the  appearance  of  the  bowel  on  cross  section  after 
such  an  anastomosis.  This  method  may  be  modified  in  many  ways, 
but  exemplifies  really  the  fundamental  principles  involved  in  any 
anastomosis  of  the  digestive  tube.  It  is  purposely  stated  in  its 
simplest  terms  and  shorn  of  detail. 

The  technic  of  the  term i no-lateral  form  of  anastomosis  does  not 
differ  in  any  essential  detail  from  that  just  described  for  the  latero- 
lateral  form  (Figs.    512  and  513). 


CHAPTER  XV 
IMPERFORATE  ANUS 


A  CorrcKpundiriit  aiiilresscs  the  editor  of  the  Journal  of  the  Ameri- 
can Medical  Association  (September  8,  1906)  to  this  eScct: 

"  Mrs.  B.,  a  perfectly  lieallhy  woman  of  twenty-eight  years  of  age, 
after  a  normal  pregnancy,  gave  birth  to  a  fine  eight-pound  boy,  well 
nourished  and  healthy  looking,  and  jierfcct  in  every  way  except  there 
was  no  anus  nor  sign  of  any,  A  small  amount  of  meconium  was 
being  passed  through  the  urethra.  The  next  morning  a  local  surgeon 
wa.s  called  in  counsel  and  an  incision  was  made  through  the  Roor  of 
the  pelvis  and  dissected  up  along  the  coccyx,  but  no  rectum  was 
foun<l  nor  trace  of  a  gut  until  the  sigmoid  Hexure  was  reached  in  the 
free  peritoneal  cavity.  A  large  opening  in  the  sigmoid  was  followed 
by  a  discharge  uf  feces.  No  attempt  was  made  to  stitch  the  gut  to 
the  wall  or  the  integument.  The  opening  was  not  closed  in  any  way 
and  no  dressing  ap]>lied,  except  that  the  nurse  was  directed  to  keep 
the  site  of  the  operation  sponged  with  a  saturated  solution  of  boracic 
acidafler  each  evacuation  of  the  bowels.  The  child  nursed  well  after 
the  operation  and  has  continued  to  do  so.  It  sleeps  nearly  all  the 
time,  but  has  had  no  elevallun  of  temperature;  the  passages  come 
free  and  the  urine  is  passed  normally.  Can  you  suggest  any  means 
of  treatment  that  will  permit  the  child  to  grow  up  with  at  least  a 
slight  control  of  bowel  movement?" 

That  is  the  question  which  occurs  to  every  doctor  compelled  to 
deal  with  these  cases,  which  are  fortunately  rare.  The  little  being's 
life  rests  u|X)n  the  doctor's  readines.s  to  act ;  and  if  it  survives,  whether 
or  not  it  carries  a  life-long  disability  depends  largely  upon  his  skill. 

It  u.'iuiilly  happens  in  the  course  of  .such  cases  that  no  meconium 
jKLsses  within  a  reasonable  time  after  the  baby's  birth.  It  grows 
restless,  perhaps  vomits,  and  for  the  first  time  it  is  suspected  that 
^some  abnormality  about  the  rectum  or  anus,  which  an  exam- 
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inalion  verifies.  Il  is  imperative  to  relieve  tbe  coodidoa  at  once  and 
if  no  specialist  is  within  reach,  the  doctor  must  mdertakc  it.  He 
may  fitid  it  quite  easy  or  he  may  find  it  impossible. 

In  the  first  instance,  the  anus  and  rectum  may  be  both  fully  devel- 
oped, but  in  passing  a  finger  or  probe  into  the  orifice,  a  lliin  btdglng 
membrane  can  be  felt,  apparently  almost  ready  to  burst  when  the 
infant  cries.  A  sharp-pointed  bistoury,  wrapped  and  inlruduced 
along  the  finger  or  a  grooved  director,  easily  punctures  the  membrane 
followed  by  a  free  passage  of  meconium;  and  thereafter  the  bowel 


Tia.  SH, — IncUoa  to*  imperforkla  uiiii.     O'mkJ 


readily  empties  itself.  The  molhei  is  directed  to  dilate  the  opening 
daily  with  her  little  finger,  and  that,  with  an  occasional  stretching 
with  a  bougie,  is  suflScienl. 

In  another  case  there  may  be  no  depression  where  the  anus  should 
be.  The  median  raphe  extends  unbroken  from  the  scrotum  to  the 
coccyx.  The  anus  is  absent  and  it  may  be  practically  impossible 
to  tell  how  high  up  in  the  pelvic  cavity  ihc  rectal  cul-de-sac  may  be; 
and  j'et  it  is  one's  duty  to  hunt  for  it  through  the  perineum. 

Opention.— Put  the  patienl  on  its  back  with  thighs  flexed  and 
pelvis  elevated— in  short,  in  the  lithotom)'  position.  Fmploy  a  light 
chloroform  anesthesia,  not  thai  there  it  any  danger  if  the  anesthesia 
is  carefully  con<luctcd,  unless,  indeed,  the  operation  has  been  too  long 
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delayed,  but  that  a  lilllc  ^Iraiciiug  on  tli«  i>Htic.'iil'»  jiiirl  may  lii:lp 
kxralv  ihc  liowd. 

Make  a  median  iruiiion  ixvim  (he  ba^:  of  Ihe  scrolum  or  from  nc 
the  posterior  vaginal  wall  to  ihc  coccyx,  which  must  be  eJ 
(I'ig.  514).     A  number  of  evcnuialilics  may  iirweiit.: 

(>)  Ons-  may  find  unmcdiaicly  beneath  the  skin  somt  of  the  fibci 
of  the  external  sphincter,  a  favorable  indication.  Split  these  fit 
by  bhinl  dissection.  Free  incision  may  spoil  Ihcir  usefulness,  Bt 
neath  the  muscular  layer  api)rar»  the  lobulaied  falty  tissue  pccula 
to  the  new-born,  which  is  to  be  next  divided.     Here  one  must 


Pic  iis< — Rtlciitloa  •utura.    (VnH.) 

slowly,  keqting  in  the  middle  line  and  all  the  lime  working  toward 
the  coccyx.  The  danger  is  in  fronL  II  toward  the  hollow  of  the 
sacrum,  a  Suctuating  pouch  is  felt  or  a  brownish  rounded  tumor  is 
seen,  one  breaihe*  ea.sy,  knowing  ihal  ihe  imperforate  gut  is  within 
reach.  Uut  do  not  be  in  a  hurry  to  open  the  gut.  It  is  first  lo  be 
secured  by  pa.tsing  a  suture  on  each  side  of  the  middle  line  or  by 
catching  the  bowel  wall  with  forceps.  The  suture  should  not  per- 
forate the  bowel. 

Making  gentle  traction  on  the  bowel,  proceed  to  free  it  by  careful 

blunt  dissection.     Do  not  use  knife  or  scissors  lo  divide  what  seem 

to  be  librous  bands,  for  it  is  possible  they  contain  the  blood  supply 

of  the  bowel;  and,  if  divided,  dangerous  bleeding  may  occur  or  the 

iecome  gangrenous. 
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A<^  ihv  pouch  is  frci'il,  it  b  griuluiiUy  jitilltMl  ili>wn  into  tht;  wound; 
aD<l  if  \hvy  were  not  passetl  before,  Iwo  sutures  arc  now  |>a$»eil  with 
which  eventually  to  faslen  lli«  gul  lo  ihc  s.kin  ojiening  (Fig.  515). 
Now  is  the  time  lo  open  llic  pouch  and  let  the  meconium  flow  out. 
It  may  re(]uirc  several  minulw  for  the  liowet  to  empty  itself.  Evert 
the  mucous  membrane,  enlarging  the  bowel  wound  a  little  if  neces- 
sary. Suture  the  mutiiUi*  membrane  directly  to  the  skin;  mi  other 
tissues  should  intervene  (I'ig.  516). 

Irrigate  Ihorouglily  and  apply  a  gauxe  dressing,  wliich  is-  changed 
as  often  as  soiled.     The  functional  result  is  often  surprisingly  good. 


FlO.  )l6.— MucocutanciHU  «ul&r«,     (V^ait-^ 


Bronchu-piieumoitiA  may  develop  when  the  operation  has  been  loo 
long  delayed  and  septic  absorption  has  begun. 

(j)  Thr  (iimrh  (omnl  he  dravn  down.  In  that  ease  when  (he  liowcl 
is  opened  the  discharge  will  have  to  flow  over  the  raw  surfaces  of  the 
flesh  wound  which  will  need  to  be  kept  open  with  bougiej*.  Infec- 
tion is  a  constant  danger,  not  to  sp«ak.  <^  iack  of  control  of  bowel 
movement. 

Better  than  to  leave  the  wound  in  this  condition,  the  coccyx  and  a 
])art  of  the  sacrum  may  be  removed  and  the  gut  brought  out  po3te< 
riorly.  Still  better,  open  the  peritoneal  cavity,  find  and  drawdown 
a  loop  of  the  sigmoid  to  fasten  in  the  wound. 

(3)  The  pouch  (annol  be  jound.  Obtain  more  room  by  rcsceling 
the  coccyx,  follow  ihe  sacnmi  a  little  higher,  open  ihe  jieritoneal^ 
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cavity  and  search  for  the  cul-de-sac;  if  possible,  dniw  it  down  ir 
the  wound  and  suture. 

If  all  Ihese  measures  fail,  there  is  nothing  to  do  hut  make  an  art', 
Jidal  anus  in  the  inguinal  region.  Indeed,  there  arc  those  who  advia 
this  from  ihe  first  with  the  idea  that  later  the  operation  for  the  cor 
struction  of  a  normal  anal  orifice  can  be  better  undertaken. 

Tultle  says  (Diseases  of  the  Anus,  Rectum,  and  Pelvic  Colon)  that 
where  there  is  no  evidence  that  the  rectal  pouch  can  be  easily  reached, 
and  where  the  child  is  in  an  enfeebled  condition  with  distended  ab- 
domen, fecal  vomiting,  and  nausea  in  progreM,  one  iihould  not  hesi- 
tate to  choose  the  abdominal  route,  perform  an  inguinal  colotomy 
at  once  and  thus  afford  an  immediate  exit  to  the  intestinal  contents, 
and  an  escape  for  the  gases  which  tire  cuu»ng  the  distention  and  the 
con.Uitutional  disturbance. 

To  this  same  volume  the  reader  is  referred  for  a  full  discussion  of 
these  problems,  and  for  consideration  of  those  other  forms  of  imper- 
fect development  in  which  the  anus  has  abnormal  openings.  Such 
cases  are  not  strictly  emergencies,  for  usually  there  is  a  partial  means 
of  escape  for  the  bowel  contents. 


CHAPTER  XVI 

TORSION   OF  THE   PEDICLE   OF  OVARIAN   OR  UTERINE 
TUMORS;  OF  THE  SPERMATIC  CORD;  OF  THE  PEDI- 
CLE OF  THE  SPLEEN ;  OF  THE  OMENTUM 

Torsion  of  the  pedicle  of  an  ovarian  or  uterine  tumor  may  be  either 
chronic  or  acute;  in  the  one  case  developing  so  slowly  as  to  produce 
no  symptoms  or  even  no  effect  upon  the  tumor  unless  merely  to  in- 
hibit its  growth,  for  in  Ihe  adhesions  are  new  sources  of  nutrition; 
in  the  second  case  developing  suddenly  and  producing  a  train  of 
symjitoms  that  demand  imrnvdiiitc  relief.  The  acute  cases  alone, 
then,  arc  to  be  ri^arded  as  emergencies. 

Cystt  of  tkr  ovary,  especially  those  which  are  sphcricsd,  noo^her- 
ent,  and  connected  by  a  long  pedicle,  are  most  liable  to  this  acddenL 

Kelly  finds  two  causes  for  this  rotation.  The  first  of  these  is  in 
the  effort  of  a  large  cyst  to  accommodate  lis  convcit  surface  to  the 
concavity  of  the  distended  anterior  abdominal  wall.  The  second 
cause  is  found  in  contractions  of  the  anterior  abdominal  wall,  which 
act  upon  the  part  of  the  tumor  nearest  the  middle  line.  The  effect 
of  tlte  force  thus  applied  is  to  rotate  the  tumor.  In  the  case  of 
smaller  tumors  lying  in  the  pelvic  cavity  it  is  likely  thai  unusual 
movement  in  the  intestine  or  readjustments  of  the  pelvic  viscera  may 
produce  the  Name  effect.  Kelly  ijuutes  Ktistner  to  the  effect  that 
tumors  of  the  right  side,  as  a  rule,  rotate  from  left  to  right,  while 
left  ovarian  tumors  rotate  from  right  to  Idt. 

The  diagnosis  of  acute  torsion  is  not  difficult  if  an  ovarian  cyst  is 
known  to  be  present.  If  such  a  tumor  was  previously  unsuspected 
the  certain  diagnosis  may  be  impossible,  especially  if  the  case  is 
seen  late  and  general  peritonitis  is  developing. 

The  symptoms,  as  a  rule,  arise  without  warning.  There  arc  severe 
colicky  pain,  %'omiling,  marked  constipation,  and  Ihe  appearances  of 
collapse.     Abdominal  rigidity  and  tension  rapidly  incjcase.     This  is 

66r 


I 
I 


(IKSION  0¥  TliE  PKUICLE  OP  OTARIAH  OR  lITEmNE  TUMORS 

Irut  of  iht  more  urgent  cases.     In  general,  the  severily  »f  ihc  symp- 
toms vary  wilh  Ihe  degree  of  lorsion. 

Appendicitis  and  acute  intestinal  olistructiun  present  ihe^-atcsl 
diflicullies  m  diflerenlial  diagnasi!^  which  it  is  desirable  to  make,  not 
to  dclcrniinc  the  advisability  of  operatiiiK,  but  to  determine  t>eforc- 
liaiit)  the  kind  of  operation  one  is  to  undertake.  Kanzi  (Berliner 
klin,  Wochenschrift.  Jan.  fi,  igo8)  reporU  four  ca.4e«  of  lorsion  o( 
ovarian  cyst  which  were  not  differentiated  from  appendicitis,  except 
in  one  case,  before  the  operation,  and  in  this  ctu/^e  by  the  pains  in 
urinating.  In  three  of  the  cases  there  had  evidently  been  mild 
attacks  of  tor-tion  which  had  .>iiib»i<led  and  which  had  been  diagnosed 
as  catarrhal  appendicitis. 

Tht  trfalmrnl  is  operative,  and,  as  has  been  indicated,  the  ojieration 
must  often  begin  as  an  exploratory  laparotomy,  for  though  the  symp- 
toms indicate  the  seriousness  of  the  case  they  may  not  reveal  its 
character.  Delay  is  dangerous  in  these  cases,  and  seldom  will  one 
r^rct  having  operated  early,  for  nearly  always  the  lr»ions  t 
exceed  the  expectation. 

The  appearances  once  ihc  alidnmen  is  opened  will  depend  upon 
size  of  the  tumor,  the  degree  of  torsion,  and  the  time  of  intervention. 
Usually  the  tumor  will  be  found  enveloped  in  loops  of  intestine  bound 
together  by  soft  adhesions  (Fig,  S'?^- 

These  adhesions  arc  to  be  carefully  separale<l,  and  one  must  pro- 
ceed with  prudence  for  the  cj-st  may  be  filled  with  pus  and  its  walls 
may  be  friable.  The  intestines,  dctiichod,  are  to  be  held  out  of  the 
way  with  compresses  and  the  tumor  thus  brought  into  view.  Its 
nature  may  be  at  once  apparent  in  spite  of  the  fact  that  it  is  dis- 
colored, dark  red,  or  even  black.  If  it  is  a  cyst  not  quite  so  large, 
it  may  resemble  a  dilated  cecum.  It.i  attachments  are  carefulljr 
broken  up,  and  gradually  working  toward  its  base  the  pedicle  is 
finally  defined. 

An  eflort  i.>i  now  made  to  lift  the  tumor  out  of  the  abdominal 
cavity,  and  there  need  be  no  hfitancy  in  enlarging  the  abdominal 
incision  if  necessary.  L'sually  it  is  to  be  lifted  out  wilh  the  two  hands 
applied  to  its  base.  Occasionally  only  after  its  jtedidc  »  untwisted 
is  it  i>oKi^ibIc  to  deliver  it. 

Next  the  pedicle  is  tied  near  its  point  of  implanlulion,  divj 
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and  ihus  rhe  tumor  is  removcct.     If  there  are  no  evidences  of  infec- 
tion the  abdomen  is  to  be  closed  wlllimil  drainage. 

Tumors  springiiij;  fr<im  the  litems  are  much  less  likely  to  become 
twisted.     Vet,  in  the  case  of  large  non-pedunculaled  fibroids,  the 


Pia.  117. — Tsnion  of  thv  ptdidt  of  aa  marian  c}-it.     (IfonUDHiry.) 

Uterus  itself  may  lie  rotated  and  give  rise  to  symptoms  which  de- 
mand rdiff.  In  such  a  tasi:  the  iniKrvention  may  hv  fiuitu  complex. 
In  some  instances  a  myomnlvmy  may  besufKcient,  The  uterine 
wall  is  incised  over  the  long  axis  of  the  tumor,  which  is  exposed  and 
peeled  out,  and  ihe  hemorrhage  checked  by  suture  of  the  uterine 
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wound.  The  uterus  may  sti])  tend  to  rotate  and  may  require 
fixation. 

In  still  other  instances,  hysterectomy,  cither  supra-vaginal  or 
complete,  may  be  llie  procedure  necessary  fur  relief.  This  will  be 
the  case  when  the  condition  of  the  uterine  wall  after  removal  of  the 
tumor  would  preclude  repair. 

Harsha  reports  to  the  Chicago  Medical  Society  (Annals  of  Surgery, 
Nov.,  1905)  a  case  o(  torsion  of  the  pedicle  of  an  ov»rian  cyst  in  a 
woman  of  thirty-three,  who  for  several  years  at  intervals  had  had 
attacks  of  intestinal  obstruction,  accompanied  by  pain  and  vomjting, 
lasting  for  three  or  four  days. 

Her  last  attack  began  suddenly  wiili  pain,  vomiting,  constipation, 
tenesmus,  accompanied  by  the  symptoms  of  shock,  .^t  the  end  of 
lour  days  the  abdomen  was  opened.  A  cj'sl,  the  size  of  an  orange, 
with  twisted  pedicle  was  removed.  There  was  neither  peritonitis 
nor  gangrene.     There  had  been  no  further  indications  of  obsLruclion. 

In  a  second  case  ihe  cyst  was  as  large  as  a  fetal  head  and  black 
to  within  sn  inch  of  its  implantation. 

Ochaner,  commenting  on  these  cases,  says  that  symptom.*  of  ob- 
struction are  not  uncommoa  In  such  cases  and  that  the  history  is 
often  that  of  volvulus. 

He  cites  a  case  in  which  the  abdomen  had  been  opened  by  a  prac- 
titioner who  believed  he  was  dealing  with  intestinal  obstruction. 
Having  opened  the  abdomen,  however,  he  discovered  a  large  black 
tumor.  Disconcerted,  he  slopped  his  ojteration,  hurriedly  trans- 
ported the  patient  to  the  Augustana  Hospital  where  Ochsner  com- 
pleted the  work. 

The  doctor  performing  an  emergency  laparotomy  must  not  have 
his  mind  too  definitely  fixed  on  one  diagnosis.  Expecting  one  thing, 
he  must  still  have  in  view  the  possibility  of  having  to  deal  with  one 
or  more  of  a  variety  of  conditions,  and  so  will  not  be  taken  completely 
tioaware. 

John  Cahill  and  Sir  William  Bennett  give  the  history  of  a  case 
which  well  exemplifies  the  difficulties  of  diagnosis,  the  occasional 
complexity  of  treatment,  and  the  dangers  of  delay  CLondon  Lancet, 
Dec.  8,  1906). 

Tbe  patient,  aged  seventeen,  was  suddenly  seized  with  abdominal 
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piliii.  There  was  some  leDdcmess  and  resistance  over  the  right  iliac 
fossa.  The  temperature  was  98.8°,  the  pulse  90.  Bowels  were 
emptied  by  eneinaia,  Init  the  pain  continued.  On  the  third  day 
the  temperature  ran  up  to  101.8°  and  the  pubc  to  120. 

An  operation  was  still  refused  until  at  the  end  of  a  week  the 
patient's  condition  had  become  vcrj-  grave.  An  operation  for  appen- 
dicitis was  then  performed  and  the  appendix  found  adherent  and 
filled  with  pus,  in  addition  to  other  evidences  of  chronic  disease. 
Further  examination  revealed  a  dark,  firm  ma!«  occupying  the  upper 
part  of  pelvic  cavity  and  intimately  adherent  to  the  bladder  and 
uterus.  Exposed  by  extending  the  incision,  it  proved  to  be  an  ovar* 
ian  cyst  the  size  of  a  cocoanut  with  a  thick  pedicle  twisted  upon 
ilseM  for  three-fourths  of  a  turn.  Its  walU  were  ibin  and  blackish, 
and  its  contents  mainly  decomposed  blood.  The  cyst  was  removed 
and  the  patient  recovered. 

Dt.  CabiU,  commenting  on  the  case,  remarked  that  the  situation 
of  the  cyst  was  unusual  in  that  It  was  wedged  between  the  bladder 
and  uterus,  whereas  one  expects  to  find  such  a  tumor  in  Douglas' 
ixiuth. 

Sir  William  Bennett  says  that  although  cases  not  infrequently 
operated  upon  for  appendicitis  prove  to  be  cases  of  lorsJon.  yet  the 
coexistence  of  the  two  conditions  must  be  very  rare.  He  suggesLs 
that  in  this  case  the  appendicitis,  by  aggravating  the  intestinal 
peristalsis,  had  displaced  the  tumor  with  consequent  torsion  of  its 
pedicle. 

Angus  (British  Medical  Journal,  Jan.  37,  1906)  reports  an  attack 
in  a  child  of  six,  beginning  with  pain,  vomiting,  and  abdominal  dis- 
tention. By  the  rectum  a  mass  was  palpable  in  tlie  cul-iie-sac  A 
diagnosis  of  appendicitis  with  abscess  (ormalioo  was  made.  Opera- 
tion. The  appcndi.i  was  inflamed  at  the  end  where  it  was  attached 
to  a  dark  cytic  swelling  in  Douglas'  pouch.  It  was  the  right 
ovary  darkly  congested,  large  as  a  duck's  egg,  and  with  twisted 
pedicle.    Its  contents  showed  it  to  be  an  ovarian  dermoid. 

TORSION  OF  THK  SPERMATIC  CORD 

Malformations  and  imperfect  descent  predispose  to  rotations  of 
the  testicle— an  accident  rare  yet  none  the  less  to  be  borne  in  mind 
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asapo&sibility.     Thccxcitingcauscis  usually  to  1m.- found  in  trauma. 
A  lieAvy  lifl  or  ^t^ain  may  produce  it. 

It  is  readily  comprehended  that  an  incompletely  descended  tes- 
ticle shifting  backward  and  forth  through  the  external  rinj;  could  l)e 
forcibly  rotated.  The  rotation  may  occur  in  two  ways:  either  the 
testicle  with  il»  tunica  vaginalis  may  he  turned  or  the  testicle  alone 
may  rotate.  The  spermatic  vessels,  nerve,  and  vas  deferens  arc 
all  involved  in  the  resulting  torsion. 

The  symptoms  range  from  mo<leralcly  severe  to  grave.  Pain, 
nausea,  vomiting,  constipation,  and  tympanites  signalixc  (he  attack, 
and  soon  the  signs  of  local  inflammation  appear. 

In  the  more  serious  ca>es  ihe  ]iain  begins  ahruptly  and  pcrsusls. 
It  usually  radiates  from  the  inguinal  region  and  lower  part  of  the 
abdomen,  and  may  be  intense  or  even  jiruduce  shock.  The  con- 
stipation is  usually  relieved  by  enemata. 

The  presence  of  a  painful  lumor  in  the  inguinal  region  together 
with  the  symptoms  point  to  strangulated  hernia  and  torsion  of  the 
spermatic  cord  equally,  and  the  difTcrential  diagnosis  may  be  a 
matter  of  difficulty.  The  pain  is  much  more  intense  and  sudden  in 
its  onset  than  epididymitis.  The  cord,  in  torsion,  can  be  felt  tender 
and  .swollen;  it  cannot  be  felt  in  strangulated  hernia.  Of  course  in| 
strangulated  hernia  the  constipation  is  absolute. 

Once  the  diagnosis  is  assured,  an  effort  to  untwist  the  cord  should 
be  made  and  occasionally  it  will  succeed,  ll  is  recorded  of  patients, 
who,  having  had  .several  attacks,  learn  to  give  themselves  relief.  If 
manipulation  falls  It  is  imjierativc  to  operate  without  delay,  fur  tliere  ^ 
is  danger  of  gangrene  of  the  tcsticJe. 

An  inci-uon  extending  from  near  the  external  ring  follows  the  cord ' 
down  toward  the  ba^e  of  Ihe  scrotum.  Layer  by  layer  the  tissues 
are  divided  until  the  tunica  vaginalis  is  reached.  The  tissues  are 
often  edematous,  reddened,  and  swollen.  The  tunica  presents  itself 
as  a  thin-waited  snc.  Open  it  and  drain  away  the  serum  and  the 
testicle  will  be  found,  possibly  deformed,  perhaps  difficult  to  recog- 
nize, and  above  it  is  the  twisted  cord. 

Setjce  the  testicle  and  rotate  it  from  right  to  left  in  order  to  relieve 
the  n>r^ion  and  restore  the  circulation.  'Hie  further  jirotwlure  will 
depend  upon  the  integrity  of  the  testicle,     ft  its  violet  color  fades, 
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and  the  after-effects  ace  not  so  serious  as  those  which  attend  removal 
(or  orgaDic  disease.     (Splenectomy,  page  550.) 

TORSION  OF  THE  OMENTUM 

Torsion  of  the  omentum  must  naturally  be  a  rare  condition,  and 
yet  is  lo  be  thought  of  wlien  symptoms  of  intestinal  obstruction  arise 
in  those  who  have  a  htrnia  or  are  obese. 

Torsion  of  the  omentum  as  might  be  especled  is  very  painful. 
The  pain,  which  is  probably  due  to_the  plugging  of  the  omental  ves- 
sels, may  simulate  appendicitis.  It  is  not  important  that  the  diSer- 
ential  diagnosis  is  sometimes  not  made,  for  the  symptoms  indicate 
operation. 

Rinchea  and  Corner  describe  a  case  in  the  British  Medical  Journal, 
Jan.  20,  1Q06.  The  patient,  a  man  of  forty-eight,  had  bad  a  hernia 
for  thirty-seven  years,  and  had  worn  a  truss  for  tliirty- three;  the 
hernia  had  been  reducible  and  painless.  He  was  suddenly  seized 
with  pain,  and  the  hernia  became  irreducible.  The  pain  increased, 
and  the  tumor  as  well,  though  after  two  days  the  bowels  moved,  a 
drcunistance  which  ruled  out  strangulated  hernia.  The  temperature 
remained  99°,  the  pulse  loj.  The  skin  over  the  lower  part  of  the 
abdomen  and  inguinal  region  became  reddened  and  the  region  tender. 
Au  incision  over  the  inguinal  canal  found  the  tissues  inflamed,  and 
on  opening  the  hernial  sac  a  small  mass  of  omentum  was  found 
Iwtsted  on  itself  five  times,  but  not  constricted  at  the  internal  ring. 
The  mass  v»is  resected,  and  the  radical  operation  for  hernia 
pcriormed. 

In  another  case,  the  patient,  a  man  of  forty-five  with  recent  direct 
hernia,  a  mass  of  omentum  was  found,  pedunculated,  the  size  of  a 
walnut,  and  containing  a  hemorrhagic  cyst. 

Cullen,  of  Baltimore  (Johns  Hopkins  Hospital  Bulletin,  Dec., 
1905).  reports  a  case  occurring  in  a  very  heavy  man.  Tlic  patient, 
a  railway  conductor,  had  found  it  necessary  to  eject  a  recalcitrant 
passenger  and  succeeded  only  after  a  struggle.  In  a  few  hours  he 
had  developed  the  symj>toms  of  appendicitis. 

At  the  operation  a  gray,  vascular,  nodulated  mass  w;is  found 
which  ended  above  tn  a  tightly  twisted  pedicle  and  which  on  removal 
proved  lo  be  the  omentum. 


Ht'PTtrKE  AKD  IIRMORRItARR  OP  TUBAL  PREC.NAKCY 

A  tubal  prc|!nancy  may  be  unrecognized,  but  there  can  be 
ex<usf  for  avtrlnnkin^  rt  rupiun-d  luhal  ptegtiiinfy.  It  can  scarcely  be 
mistaken  for  anythinj;  else.  Even  If  we  admit  ihul  exact  diagnosis 
may  be  impossitvle,  yet  the  indicalions  for  intervention  arc  uiunis- 
takabte.  And  that,  after  all,  is  the  important  thing.  One  does  not 
do  grave  emergency  (iiienilioiis  iin  mere  impressions  or  suspicions 
or  the  fear  that  such  and  such  may  be  the  case.  We  mu$t  have  a 
clear  clinical  picture  in  mind. 

The  :iltack  comes  on  suddenly.  There  arc  pain,  shock  from  Ihe 
peritoneal  tear,  and  vomiting,  fluggcslive  of  acute  intestinal  obstruc- 
tion. One  might  also  think  of  appendicitis  or  a  renal  calculus. 
There  is  often  a  hlixidy  uterine  discharge.  Brickner  says  of  the  pain 
that  it  is  usually  locidized  over  the  site  of  the  lesion.  It  has  no 
definite  character;  it  may  be  cramp-like  over  the  affected  tube;  it  may 
simulate  labor  pains;  it  may  be  shar]>  and  sudden.  The  usual  symp- 
tom.* of  |}rcgnancy  may  be  present,  but  their  absence  does  not  argue 
against  the  extra-uterine  pregnancy.  We  have,  as  yet,  no  definite 
data  by  which  we  diiTcrcniiitte  between  the  varioii.%  fonn.«  (Medical 
Standard).  The  history  of  the  case  and,  finally,  the  signs  of  progress- 
ive internal  hemorrhage  point  to  the  nature  uf  the  accident.  The 
pulse  grows  more  rapid  and  feeble,  the  temperature  falls,  the  features 
are  blanched,  dyspnea  appears  and  all  the  symptoms  of  collapse. 
Vagina/  examination  completes  the  diagnosis.  One  may  find  the 
uterus  but  little  enlarged,  but  on  one  side  or  the  other,  rising  out  of 
the  retro-uterine  pouch,  a  boggy  mass  of  variable  size  is  felt.  Ubcon, 
of  St.  I.ouix  (Interstate  Medical  Journal),  says  that  in  fdteen  case*,  he 
found  the  pregnancy  on  the  right  side  in  all  but  one,  and  this  patient 
liad  the  peculiar  fortune  lu  have  one  on  both  side».  The  right  .lide 
was  relieved  by  operation,  and  sLx  months  later  the  left  side  necessi- 
tated a  second  operation.  Dixon  adds  that  rigidity  of  Ihc  abdomi- 
nal walls  was  present  in  most  of  these  cases,  though  the  absence  of 
rigidity  i$  often  named  as  a  differentia)  diagnostic  point. 

There  may  be  an  element  of  confusion.  Vincberg,  of  New  Vork 
(New  Vork  Med.  Jour.,  Feb.  12,  lyofi),  rejwrl.s  two  ci'te-t  out  of  his 
fifty-three  in  which  there  was  a  combined  intra-  and  c.xtra-uterioc 
pregnancy.  He  notes  that  a  persistence  of  uterine  bleeding  after  an 
OT)cralion  for  extra-uterine  pregnancy  should  suggest  the  possibility 
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sac  of  Douglas.  Feel  with  firger  ami  thumb  for  the  pcdide  and, 
possible,  pull  the  entire  mass  up  into  the  wound  and  damp.  If  the 
mass  is  not  adhercnl,  a  single  clamp  emlosing  the  broad  liK^menl 
from  ihe  outer  side  and  passing  under  to  include  the  tube  will  suffice 
(Fifj.  519).  If  there  is  ton  much  adhesion,  clamp  on  cither  side 
of  ihe  pedicle.  When  the  clamps  are  placed,  Ihc  chief  end  of  the 
operation  has  been  attained.  Do  not  waste  time  tr>HnK  to  catch  the 
bleeding  points,  but  ligatc  en  masse. 


PiO.  Jie. — Forceps  mptrlltd  to  thdutw-ovarimD  pMlicI*.     TrrndctrnbiUB  poution,     <V<aaJ 

Li^ale  the  prdick.  With  a  l)lunt,  cun.-ed  needle  armed  with  No.  3 
catgul,  transfix  the  pedicle  close  to  the  cornu  of  the  uterus,  between  it 
and  ihe  forceps  O'lR.  5^0).  Ugate  and  then  carry  the  ligature 
around  the  lower  segment  of  the  pedicle  and  tie  again,  directing  the 
assistant  to  pull  up  on  the  clamp,  and  finally  carry  the  ligature 
around  the  entire  mas*  and  tic  a  third  time.  Preserve  the  ends  of 
the  ligature.  Resect  the  tumor  and  lift  up  the  stump  by  means 
of  the  threads  to  see  if  there  isany  bleeding  (Fig.  511).  This  ligature 
stand.*  between  the  patient  and  death.  If  two  clamps  have  been 
used,  it  will  be  necessary  to  ligatc  "en  chaine." 
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Now  clfan  out  Ihe  (iols,  mop  oul  the  blood,  and  lower  the  pelvis  to 
drain  the  upper  part  of  the  abdominal  cavity.  The  (juantily  of 
hlood  is  often  enormous.  If  the  putient  is  vcr>'  weak,  do  not  prolong 
the  task  of  cleansing  it  all  out ;  yet  in  the  long  run,  it  is  better  to  tako 
the  time  to  cleanse  out  the  tosfn  and  wipe  the  interline  and  omentuni, 
for  then  the  abdomen  may  be  closed  without  drainage. 


Drainage.  If  there  is  oozing,  apply  n  gauze  drain  at  tbc  site  of  the 
tumor,  and  insert  three  or  (our  drainage-lubes  into  different  parla  of 
the  cavity  to  carry  out  the  blood  left  behind.  Do  not  forget  to  fix 
the  drains,  lesl  they  be  lost  in  the  abdomen. 

Sulure  the  wound  partially,  unless  able  to  dispense  with  drains^', 
in  which  case  suture  completely.  Apply  a  dry  dressing  of  gaute  and 
absorbent  cotton.  Inject  salt  solution,  .\fter  twelve  hours,  change 
the  dressing,  which  will  probably  be  saturated;  thereafter  change 
daily.  About  the  scvcnih  day  the  tubes  may  be  shortened,  and 
about  the  filieenth  day,  or  often  sooner,  altogether  removed. 

InUrsiiliai  tubal  pregnatKy  (Fig.  5^1)  may  occasionally  be  met 
with  and  present  a)inplicaUons.    A  case  described  by  O.  G.  Pfaff,  of 
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Indianapolis  (Wcslcrn  <."finical  RccordiT,  March,  ii;;o.O  illustratra^ 
the  subjciU     On  opening  the  abdomen  a  large  reddish  bag  presented, 
which  seemed  to  develop  from  the  right  wall  of  the  uterus,  inx'olving 


Pic  5)1. — I>jg>(i«n  and  diviiion  al  the  lutKnovarii.n  iwdiclc.    (I'mnJ 


Fk).  Sii. — Tub«-ovui*n  pttttnucy.    lUomltamtrt.) 

tlic  right  tube.  In  order  to  mininuKC  the  hemorrhage  as  well  as  to 
*ecurc  thf  tumor,  llit-  upper  portion  of  the  broad  Hgamcnt  was 
clamped  aiid  another  clamp  placed  to  the  left  of  the  lumor  passing 


Cesarean  section,  designed  primarily  as  an  operation  to  save  the 
babe  after  the  mother's  death,  is  to-daj'  of  far  broader  application. 
Without  considering  its  exact  indications,  which  for  that  matter  the 
whole  profession  is  not  yet  agreed  upon,  it  may  be  stated  broadly 
that  it  is  the  method  of  choice  when  the  child  cannot  otherwise  be 
delivered  alive.  Unfortunately  at  tlic  present  time  it  is  usually  what 
it  should  not  be,  viz.,  an  emergency  operation. 

The  Technic  of  Operation.  First  Stage:  Laparotomy.  -Incise 
the  abdominal  wall.  The  incision  extends  in  the  middle  line  to 
within  3  inclies  of  the  pubes  and  should  be  at  least  4  inches  in  length. 
If  the  uterus  is  to  be  brought  out  of  the  abdominal  wound  it  will  re- 
quire to  be  longer.  The  peritoneum  is  to  be  exposed  and  opened  up 
in  the  usual  manner.  The  abdominal  walls  are  often  quite  thin. 
As  soon  as  the  peritoneum  is  opened  the  uterus  pushes  into  view. 
Correct  any  lateral  deviation.  Hurriedly  wall  ofi  the  uterus  with 
sterile  compresses,  or  deliver  the  uterus,  protect  with  sterile  com- 
presses and  suture  the  upper  angle  of  the  peritoneal  wound. 

Second  Stage:  huisuni  of  thr  f  > rwj.— Keep  exactly  in  the  middle 
line.  Make  a  small  incision  in  the  uterus  at  the  level  of  the  lower 
end  of  the  abdominal  wound  that  you  may  not  later  encroach  upon 
the  lower  segment  of  the  uterus. 

The  peritoneum  and  superficial  muscular  layers  are  divided  with 
the  bistoury,  the  deeper  rau.scular  fibers  separated  with  the  fingers. 
Make  a  small  opening  in  the  mucous  membrane.  Thn>ugh  this 
wound  slip  a  finger  mto  the  uterus  and  on  it  as  a  guide  divide  the 
uterine  wall  with  scissors  toward  the  summit;  the  incision  should  be 
6  or  7  incht*  long.  If  the  placenta  is  atL-iched  over  the  median  line, 
cut  through  it  also.  It  makes  no  difference  if  the  work  is  done 
rap' "  ^^^^ 
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Third  Sla^e:  Drlivcr  the  Child. — Slip  the  hand  into  the  uterus. 
Grasp  the  feet,  delivering  the  breech  first.  Clamp  the  cord  in  two 
places  and  cut  between. 

Fourth  Stage:  Remove  the  Membranes. — As  soun  as  ihe  child  is 
delivered  the  uterus  contracts  and  often  the  placenta  is  detached  at 
once.     If  not  It  must  be  peeled  off  with  Ihc  fingers. 

Fijlh  Stage:  Sttlurc  (he  Uterus. — Repair  the  uterine  wall  with  7  or  8 
interrupted  catgut  sutures  deqtly  placed  but  not  reaching  ihe  mu- 
cosa; or  suture  Ihe  mucosa  first.  Complete  the  repair  by  a  few 
KuperficittI  sutures.  Suture  is  the  best  mean.'*  of  hemoatasis,  but 
the  bleeding  is  usually  inconsiderable,  especially  if  the  uterus  is 
brought  oulstde  and  bent  toward  the  pubes. 

Sixth  Stage:  Suture  the  Abdominal  Wall. — Repair  the  peritoneum 
with  continuous  suture;  the  faitcias  with  chromic  gut  or  plain 
catgut;  the  skin  with  silkworm-gut. 

These  arc  the  principle'*  involvc<l,  bared  of  details  which,  of  course, 
vary  with  the  operator  and  with  the  environment.  Examples  are  not 
wanting  in  current  literature.  A  few  will  serve  to  bring  out  practical 
poinls. 

Lanphcar,  of  St.  Louis  (American  Jour.  Surgery,  Dec.,  1906), 
formulates  a  tedinic  for  country  practice.  The  operator  should  have 
a  physician  for  assistant,  or  a  trained  nurse.  The  anesthetic  should 
be  given  by  a  physician. 

7>«/rumr»j/i.— Vaginal  retractor  (for  cleansing  the  vagina),  knife, 
scissors,  4  hcmostats,  needles,  chromic  calgut  No.  2,  silkworm-gut, 
safety-pins. 

The  containers  for  the  solutions  must  be  boiled  and  singled  with 
burning  alcohol — one  for  bichloride,  1  to  2000  one  for  alcohol,  and  one 
for  sterile  water,  a  small  dish  or  two  for  the  instruments. 

Dressings  ami  Sponga.—^oM  15  yards  of  gauxeand  it  towels  free 
from  fringes. 

Preparalian  0/  Patient.— Vnhcs  and  vulva  shaved.  Abdomen 
scrubbed.  When  the  anesthesia  is  complete  scrub  the  vagina  with 
gauze  and  soap  and  water,  followed  by  alcohol. 

Preparation  of  Ihe  Hands.-  -They  are  to  be  scrubbed  for  five  minutes 
before  disinfecting  the  paiient  and  for  five  minutes  after,  followed 
by  immersion  in  alcohol  and  then  in  the  bichloride  solution.     Again 
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spon^jc  the  ali'lomcn  before  cuviTiti);  the  I'leld  with  four  sterile  towels 
fasU-iiwi  with  slcrilc  safety-pins. 

Abdominal  /nc (Slow. ^Deliver  the  uterus  and  surround  with  four 
towels  wrung  out  of  very  hot  water.  Pniterl  the  ed^es  of  the  wound 
with  sterile  towels  packed  in  around  the  uterus. 

fmiic  the  uterus;  deliver  the  chilil;  damp  and  cut  the  cord.  The 
anesthetist  may  now  lookaflcr  thcchild  if  there  is  no  one  else  to  do  so. 
Be  careful  in  handling  the  child  that  your  hands  do  not  come  in  con- 
tact with  aJiylhing  not  sterile.  Deliver  the  placenta,  mop  out  the 
uterus;  suture.  Lunphcar  ailvises  a  final  row  of  l-i-mherl  sutures  (or 
the  ]>criloneal  covering  of  the  uterus.  Repair  the  abdominal  wall; 
dress  as  usual;  pack  the  vagina  lightly  and  treat  subsequently  as 
after  any  other  confinemcnl.  Brown,  of  Manchester,  N.  H.,  recom- 
mends practically  the  same  procedure  (American  Jour.  Surgery, 
Feb.,  1947).  He  observes  that  the  uterus  sJitmId  he  kneaded  for  a 
moment  to  stimulate  contraction,  lie  uses  in  suturing  the  uterine 
wall,  a  row  of  twenty-day  chromicixed  gut  sutures,  passing  thro' 
all  the  layers  a  second  row  of  Lembcrt  sutures  of  silk. 

Paul  Martin,  of  Indianapolis,  reports  a  case  (Medical  Record,  Oc 
27,  1906).  Operated  after  twelve  hours  of  labor  complicated  by 
eclampsia  an<l  a  narrow  pelvis  and  in  which  the  bladder  was  greatly 
distended  and  which  could  not  be  emptied  hy  catheter.  The  bladder 
extended  half-way  to  the  umbilicus.  The  uterus  was  emptied  through 
a  4-inch  incision  and  the  bleeding  controlled  by  the  a!»istant  who 
grasped  the  cervix.  The  uterine  sutures  employed  by  Martin  were  a 
double  row  of  interrupted  muscular  sutures  of  chromic  gut  and  a 
continuous  chromic  gut  for  the  serous  coat.  The  bladder  mts- 
not  injured  and  afterward  easily  emptied.  Mother  and  child  both 
survived. 

S.  A.  Reynoldii  (Gaillards  Southern  Medicine,  Feb.,  1905)  reports 
an  operation  which,  as  he  says,  illustrates  the  principle  that  we  should 
never  be  afraid  to  put  forth  an  effort  to  relieve  our  palienLi  when 
absolutely  demanded,  however  hazardous  and  difficult  the  inter- 
vention and  however  meager  the  mwins  .at  our  command.  Place, 
a  log  cabin  with  one  room,  lighted  by  a  lamp  without  chimney. 
Patient,  a  colored  jiiri  of  fhirtccn  with  pelvic  diameters  less  than  i 
inched;  labor  (or  Iwelvchours  with  a  midwife  in  attendance.     Boih  he 


CHAPTER  XIX 
RUPTURE  OF  THE  URETHRA' 


By  a  fall  astride  a  hard  or  sharp-margined  object,  by  accidents  < 
saddle  or  bicycle,  by  a  kick  or  blow,  by  a  fracture  of  the  pelvis,  the 
urethra  may  be  ruptured.  The  urethral  canal  is  forced  up  against 
the  pubic  arch  or  against  the  sharp  edge  of  the  triangutar  ligament, 
and  is  lacerated  while  tlie  more  elastic  integument  of  the  perineum 
escapes. 

Any  part  of  the  urethra  may  aufler,  although  usually  only  one  pari 
is  involved  in  a  given  case.  The  prognosis,  and  in  some  dcRrcc  the 
treatment,  depend  upon  the  portion  injured,  though  ihe  exact  loca- 
tion is  not  alwa>'s  easily  determined. 

Again  the  prognosis  and   treatment   depend  upon  whether  the 

'''Wv  cuuHidiT  i[  uniic(cs§.i(y  to  speak  u(  thu  nicdksJ  trcainicnt  nhichUabBO- 
lulcly  vftluclcKi,  and  while  the  tnechaDicul  ttciLtment  hu  been  ia  favor  even  irith 
the  surgeon,  it  must  be  condemned  if  it  becomes  a  general  pioccdmc. 

The  introduction  o(  sounds  and  catliclers  into  a  Licirrutcd  urethra  will  almost 
invnrinbly  he  followed  by  infection  nt  the  point  of  Incemtlon,  notwilhatnnding  the 
aseptic  conditions  under  whldi  the  cuthelerizHliun  K  ticrfurmed.  The  geoer&l 
practitioner  has  been  nccuicd  of  incilicienL-y  nnd  tarclcssnes  in  sleriliiing  his  in- 
tlrumecila.  While  this  it  tmo  to  some  extent,  it  will  be  seen  Islcr,  when  «|)vttking 
of  the  Bntteriology  of  tie  Urethra,  that  a  amnll  ui-plii:  instrumcnl  may  cikuse 
infection  because  the  lrsuninTif.ni  produced  by  the  pni&age  of  n  sound  increases 
the  virulence  of  the  urvthrul  floru,  which  normally  is  in  a  semi -saprophytic 
fLintc  of  life. 

Un  the  other  hund,  the  KeiicriJ  practitioner  n^th  leu  ability  In  the  handling  cl 
iDuadi,  cupecinlly  when  the  urethra  is  inflamed  and  edematous,  wxU  cause  false 
ptLSiruKC*,  increase  the  liability  of  stricture  al  the  point  of  liiceration  and  predi*- 
poie  the  deep  structure*  to  infection  and  its  consequences.  It  is  our  object  t» 
urge  earl>'  iiiTgicnl  tTriitnicnt  in  thc>>c  cases  and  r.itional  treatment  of  the  later 
conietiuencn.  The  eiprt^i^ion.  "  traumatic  stricture,"  mu^t  disappi'ur  from  Ihs 
medical  vocabulary  t(  [h'.  intcivcntion  in  acutecnscs  be  immediate  and  rational." 
— Surgery,  Gynecology,  uhstetricft,  Oct.,  1906.  SeS  and  Schraycr,  Murphy's 
Cfiafc,  Chicago. 
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rupture  13  total  or  incomplete,  for  upon  the  degree  of  laceration 
<]e])encl  the  rupidity  of  cxtraviisatiun  itnd  later  the  dimeiisiont  of 
the  stricture. 

These,  then,  are  the  dangers:  cxtrtivasation  of  urine,  and  in  itsj 
wake  suppuration,  abscess  formation,  and  general  septic  infection;! 
on  the  other  hand  and  later,  stricture  formation  and  all  its  attendant 
dillicullics. 

Rupture  of  the  urethra,  therefore,  is  alway*  a  serious  injury,  and  in 
order  thai  its  dangers  may  he  obviated,  promptness  of  recognition 
and  intervention  is  impcrativc. 

Tlie  symptoms  of  injury  to  the  urethra  are  definite  tliough  varying 
in  degree  and  are:  retention  of  urine,  hemorrhage  from  the  urethra, 
and  perineal  tumor. 

These  symptoms,  together  with  the  history  of  the  case,  readily 
make  iht  diagnosis,  Imi  only  by  a  careful  study  of  each,  recalling  at 
the  same  lime  the  anatomy  of  the  urethra,  may  one  dcdde  upon  the 
location  of  the  injury. 

(a)  Retention  of  urine  accompanies  in  some  degree  all  traumatic 
ruptures,  though  one  should  not  makt  a  diagnosis  from  this  symp- 
tom alone  for  retention  may  follow  a  mere  contusion— an  interstitial 
rupture,  without  any  solution  of  the  continuity  of  the  canal  and  with- 
out obstruction.  It  has  its  origin  in  "shock,"  perhaps,  with  tem- 
porary paralysis  of  the  bladder  musculature.  In  such  a  case,  there 
is  gradual  development  of  a  perineal  tumor  from  the  contusion,  but, 
on  the  other  hand,  the  bladder  sluwly  Tills  and  rise^  out  of  the  pelvis. 

In  a  few  hours,  the  urine  begins  to  dribble;  a  little  later  micturition 
becomes  voluntary  though  painful,  and  gradually  the  function  is  re- 
stored to  the  normal.  In  actual  rupture,  the  retention  is  tomptete 
and  coniinuotu. 

(b)  llfmorrhti^e  from  the  uffihra  is  indicative  of  rupture,  hut  its 
amount  in  nowise  points  to  the  degree  of  urethral  destruction.  No 
Inference  may  he  drawn  from  it  as  to  the  sc\-erity  of  the  Icsiort  In 
fact,  the  slighter  the  hemorrhage,  the  worse  the  outlook  if  the  other 
symptoms  are  aggravated.  For  instance,  if  the  mucous  membrane 
alone  is  torn,  the  hemorrhage  is  immesliate,  perhaps  voluminous,  and 
yet  the  lesion  is  of  minor  importance.  On  the  other  band,  if  the 
rupture  h  complete,  the  bluud  poura  out  iulo  the  lacerated  tissues  ol 
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the  pprineum,  and  only  a  ivw  drops  miiy  find  ihrir  way  lltrutigh  the 
<w!ciuded  canal.  Therefore,  une  must  never  conclude  that  because 
the  hemorrhage  from  Ihe  meatus  is  slight,  the  injury  Is  slighU 

(c)  Perineal  Tumor. — There  is  always  swelling  in  some  degree  fol- 
lowing contusions  of  the  perineum  whether  the  urethra  is  injured  or 
not.  The  perineal  and  scroUil  liaaues  are  ecchymosed  and  the 
scrotum  especially  is  likely  to  he  engorged  with  exudates.  If  the 
urethra  is  ruptured  the  hladdc  r  empties  itself  into  the  bruised  perineal 
tissues,  the  ecchymosis  rapidly  becomes  an  edema,  gradually  thicken- 
ing and  expanding.  It  is  at  first  an  ovoid  swelling  in  the  mi<ld)e  of 
the  perineum,  but  gradually  spreads  until  the  scrotum,  the  pelvis,  and 
finally  the  alidnminal  walls  are  infiltrated,  thickened  or  edematous  to 
a  marked  degree.  Itut  do  not  forget  thai  the  absence  of  a  perineal 
lunuir  does  not  always  mean  that  the  injury  is  ?.light.  It  the  rupture 
is  situated  behind  the  anterior  layer  of  the  triangular  ligament  and  if 
this  is  not  turn,  the  transudates  cannot  reach  the  perineum,  for  this 
tendinous  hand  limits  the  forward  movement  of  the  urine;  and  so, 
taking  the  direction  of  least  resistance,  it  jwrcolates  through  the  cellu- 
lar tissues  of  the  ]>elvic  cavity  and  passes  up  along  the  side  of  the 
bladder  to  the  abdominal  wall.  Since,  however,  the  anterior  layer  of 
the  triangular  ligament  is  nearly  always  torn  to  some  extent,  peri- 
neal swelling  is  nearly  always  present.  Slight  swelling  will  give  no 
feeling  of  security  that  the  injury  is  slight.  It  is  obviously  essential 
that  one  must  have  clearly  in  mind  the  anatomy  of  the  urethra. 

TOE  ANATOMY  OF  TnF.  irRETIIHA 


Stretched  across  the  anterior  segment  of  the  pelvic  outlet,  between 
the  rami  of  the  pubcs,  is  the  triangular  ligament,  dense  and  tibroos, 
and  arrangetl  in  two  layers,  separated  by  a  J-g"'^'^^  space.  In 
contact  with  the  deep  or  pelvic  surface  of  the  triangular  ligament,  is 
the  apex  of  theprostate  gland.  In  contact  with  the  superficial  or  peri- 
neal surface  is  the  bulb  of  the  urethra,  the  knobbed  posterior  ex- 
tremity of  the  corpus  spongiosum.  The  urethra  trax'crses  the  pros- 
tate, perforates  and  bridges  the  space  between  the  two  layers  of  the 
triangular  ligament  and  then  tunnels  the  btdb,  runs  the  length  of  the 
LSpongiusum.  and  emergen  at  the  glans  penis,  the  anterior 
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operation  is  imperative.  If  a  calheU-r  of  small  size  has  to  be  em- 
ployed, it  may  not  fill  the  urethra  and  there  may  be  some  dribbling  of 
urine,  which  favors  infection.  In  such  a  case  the  catheter  remaining 
ia  the  bladder  may  keep  it  empty  by  siphonage. 

CoDlusion,  with  the  formation  of  a  large  hematoma  in  the  peri- 
1,  might  simulate  rupture,  but  the  presence  of  a  distended  blad- 
der demonstrates  that  the  perineal  tumor  ia  not  infiltrated  urine. 
In  such  a  case  again,  an  attempt  should  be  made  to  pass  a  catheter  if 
the  urine  does  not  begin  to  flow  after  three  or  four  hours.  If  suc- 
cessful, the  size  of  catheter  may  be  increased  from  day  today. 

It  must  be  borne  in  mind  in  making  the  first  attempt  that  too  per- 
sistent eQort  may  result  in  rupture  of  the  already  contused  urethra, 
or  insure  infection. 

In  case  of  failure,  you  may  follow  the  recommendalion  of  Lejars, 
and  proceed  to  drain  the  bladder  by  suprapubic  puncture  and  it  may 
be,  after  a  day  or  two  when  the  swelling  has  subsided,  a  catheter  can 
be  passed  and  drainage  secured  in  that  manner  as  before,  but  hold 
yourself  ready  to  operate  al  the.  first  sign  of  injiltration. 

This  line  of  trealment  can  only  be  reoommended  to  those  who  are 
sure  they  can  distinguish  between  hematoma  following  contusion  and 
infdtratlon  following  rupture.  In  case  of  doubt,  always  treat  the 
case  as  one  of  rupture. 


HCTPTtlRE   OP  THE  BtTLBOtlS   POKTION 

Urethral  hemorrhage,  rapidly  increasing  perineal  tumor  obviously 
due  to  infiltrating  urine,  and  reicnlion  of  urine  following  injury  point 
at  once  to  some  destruction  of  the  urethral  wall. 

There  is  no  use  of  wasting  time  attempting  to  pass  a  catheter; 
prepare  at  once  for  an  external  urethrotomy.  Even  if  you  succeed 
in  passing  a  catheter,  it  will  not  prevent  extravasation  in  the  end,  as 
Reginald  Harrison  and  others  have  pomlcd  out.  Nor  is  there  need 
to  wait  for  additional  symptoms.  The  indications  for  operation  are 
unmistakable.  Delay  merely  exposes  the  patient  to  all  the  risks  of 
infection.  The  end  in  view  is  to  furnish  a  free  outlet  for  the  urine 
and  if  possible  to  repair  the  ruptured  canal. 
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Openition  for  External  TTrfetbrotomy. — Provide  for  theo|>eration 
soft  ruhbcr  catheters  of  various  sizes;  a  grooved  staff  or  stt-cl  sound; 
small,  curved  n^erlles,  silk  Xo.  o,  and  three  or  four  sixes  of  catgut. 

General  anesthesia  is  indispensable.  Place  the  patient  in  the 
lithotomy  position  with  the  perineum  exposed  to  a  good  light.  The 
entire  field  must  he  disinfected  with  extreme  care. 

Ab  soon  as  the  patient  is  anesthetized,  an  efifort  may  be  made  to 
pass  a  catheter,  and,  if  successful,  the  operation  will  be  greatly  facili- 
tated.    Otherwise  pass  the  guide  as  deei)ly  a.s  possible  without  using 


PiO>  m- — Inclilon  npoiliiB  tht  Inlb  of  tht  untlir*.    (Dmnl.) 


force,  and  let  it  be  held  in  posttion  by  an  assistant  who  also  supports 
the  scrotum. 

The  mo/ian  mcm'ffK  extends  from  the  base  of  the  scrotum  to  within 
an  inch  of  the  anus.  Divide  Uie  slcin  and  fascia,  when  you  may 
reach  an  area  filled  with  clots  and  lacerates]  tissues,  the  site  of  the 
bulb  and  its  muscular  coverings  (Fig.  525).  You  may  not  be  able 
to  recognize  the  bulb  if  the  destruction  has  been,  great,  but  after 
wiping  out  the  c!ot.s  and  ddbrU,  a  cavity  i»  exposed  (Fig.  514).  Ex- 
pose  the  point  of  the  guide,  and  you  have  thus  located  the  op 
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into  the  tlUial  h»ir  of  ihc  urt^tlira.  *  Determine  the  nalurc  of  the 
tirulliral  loiir,  whether  partial  or  complete.  The  Milx<ei|uent  pnv- 
ccdure  will  depend  largely  upon  ihe  l>'pc  of  injury  present. 

(a)  If  you  find  rupture  of  the  lower  wall  only,  the  rcmiant  of  ihc 
Uf^cr  wall,  a  mere  hand  perhaps,  will  lie  a  jireat  help  in  the  next 
step,  which  is  to  locate  the  orilice  of  the  urethra  on  the  farther  side 
of  the  tear.  The  search  for  this  opening  must  be  patient  and  minute. 
Let  the  point  of  a  prolic  or  grooved  director  follow  the  remnant  of  the 
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upper  wall  hackward  and  it  may  haply  engage  in  the  orifice  and  paS 
on  into  the  bladder;  if  it  does  not,  every  bit  of  the  mangled  tissue 
must  be  examined. 

.\nothcr  maneuver  may  be  tried:  if  you  have  a  soft-rubber  catheter 
in  the  uretlira,  pull  it  down  into  the  wound  and  endeavor  to  engage 
its  point  in  the  hidden  orifice.  Once  the  orifice  is  found  and  the 
catheter  carried  into  the  bladder,  try  to  suture  the  urethral  wound 
.  over  the  catheter.  Place  lateral  sutures  of  fine  silk  or  catgut,  bcgin- 
nuvr^^^HBS)^''  ^^''  ^^'^  suturing  toward  the  lower  where  the 
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separation  is  greatest.  H  po»iihle,  pass  llic  siiturt  itirough  the  outer 
coals  only. 

(b)  If  (he  rupture  is  complete  and  the  two  ends  arc  widely 
sqiaralcd,  Ihc  difficulties  arc  aggravated.  There  is  no  trace  of  the 
upper  wall  left  to  assist  in  the  slightest  degree  in  locating  the  orifice 
of  the  proximal  segment  of  the  urethra. 

"  With  the  point  of  the  grooved  director,  every  small  orifice,  every 
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dq>rasion,  every  fringed  tubercle  must  be  examined  in  the  hope  that 
it  represents  iho  opening." 

If  you  lind  something  which  looks  like  mucosa  an<l  ihc  lumen  of 
the  canaJ,  introduce  the  point  of  your  catheter  and  if  it  is  in  the  right 
tntck,  It  will  glide  into  the  bladder. 

"  A  good  light,  patience,  perseverance,  and  an  accurate  knowledge 
of  the  anatomical  relations  of  the  Injured  {>urts  often  lead  tu  success 
in  the  most  cLilliculc  cases."     (Scnn's  Practical  Surgery.) 


SUPTCM  Oy  THE  URETHRA 


I      Pressure  on  the  bladder  may  sometimes  help  by  forcing  a  drop 
I  two  of  urine  through  and  thus  exposing  the  urethral  opening.     Somc- 
■  times  bleeding  from  the  ruptured  artery  of  the  bulb  will  serve  as  a 
B  guide  to  the  hidden  opening. 
^^      The  incision  may  be  extended  backward  with  a  view  to  exposing 
I     the  canal,  but  this  is  often  unsatisfactory  and  care  must  be  taken  not 
H.  to  wound  the  anal  sphincter. 

I         If,  by  any  of  Ihese  means,  the  orifice  is  finally  located  and  the 
■     catheter  passed  into  the  bladder,  it  remains  to  adjust  and  suture  the 
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divided  ends.  The  idea!  way  consists  in  making  an  end-to-end 
anastomosis,  passing  the  sutures  through  the  outer  coals  only. 
Occasionally  you  w''l  be  satisfied  if,  by  passing  sutures  through  all 
the  coats,  you  can  approximate,  in  some  degree,  the  two  ends,  favor- 
ing by  that  much  the  ultimate  rcttoration  of  the  canal  and  minimiz- 
ing the  stricture  formation  {l-"ig.  515)- 

"In  twenty-nine  reported  cases  of  rupture  of  the  urethra  treated 
by  immediate  suture,  all  arc  announced  as  successful,     llicsc  results 
•re  Mtoabhing  and  commend    repetition."     (Bryant's  Operative 
Surgery.) 
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After  suture  of  the  urethral  tear,  the  perineal  wound  may  he  short- 
cncd  a.  little  by  one  or  two  sutures,  but  ample  space  must  he  left  for 
drainage.  A  wound  unnecessarily  large  is  much  less  dangerous  than 
one  too  small  (Fig.  526). 

Pack  the  wound  witli  iodoform  gauze.  The  catheter  shuuld  be 
left  in  the  bladder  for  thrccjo  four  da  vs.  when  it  is  removed  and  a 
steel  sound  passed  thereafter  every  two  or  three  days  until  repair  i.s 
complete. 

(c)  What  arc  you  to  do  in  case  patient  search  fails  to  locale  the 
bladder  t-nd  of  the  torn  canal  and  you  are  unable,  therefore,  to  pass 
ihe  catheter  into  the  bladder  and  to  suture?  Two  procedures  are 
recommended : 

(1)  Pack  the  wound  with  iodoform  gauxe  and  empty  the  bladder 
as  necessary  by  suprapubic  puncture.     Perhaps  at  a  later  examina- 
tion the  opening  may  he  found,  or,  as  will  nearly  always  happen,  thej 
bladder  is  sufficiently  drained  after  a  day  or  two,  through  the  perineal 
wound. 

(a)  Do  a  suprapubic  cystotomy  and  "  retrograde  catheterization." 
Where  the  general  condition  of  the  patient  and  other  circumstinces 
permit,  this  procedure  is  the  better,  since  it  assures  drainage 
and  facilitate.4  primary  repair  by  definitely  locating  the  bladder 
end  of  the  torn  urethra  in  the  perineal  wound.  It  is  necessarily 
a  delicate  operation  and  should  not  be  undertaken  by  the  wholly 
inexperienced. 

To  perform  suprapubic  cystotomy  and  retrograde  calhtlerisatiim, 
begin  by  carefully  disinfecting  the  abdominal  wall.  Make  an  in- 
cision 3),^  inches  long  in  the  middle  line,  beginning  at  the  puhes 
and  cutting  through  the  skin  and  subcutaneous  tissues  and  the 
fascias.  Retract  the  lips  of  the  wound  widely.  You  may  not  be 
able  to  distinguish  the  peritoneal  covering  of  the  bladder,  for  it  may 
be  above  the  upper  level  of  the  wound.  In  any  event,  it  must  be 
pushed  up  out  of  the  way.  Next  locate  the  bladder,  which  is  easily 
felt  if  it  is  distended;  but  if  it  is  not,  follow  tlie  posterior  surface  of 
the  pubes. 

Transfix  the  anterior  wall  by  a  suture  on  each  side  of  the  proposed 
line  of  incision,  and  lift  the  bladder  upward  to  the  abdomin^  wound 
and  open  it  by  a  free  incision.    A  smaU  incision  is  a  nuisance,  while 
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a  lar^e  incision  wnders  ihe  subsequent  steps  cosier  and  is  easfly 
sutured  at  thf  i-nd  of  the  operation. 

Witii  tlif  bladiltr  ojient'd,  llic  next  step  is  to  pass  the  catheter. 
If  po§sihte  locate  the  urethral  orifice  in  the  bladder  and  pass  the 
catheter  liy  sijiht,  but  you  will  usually  have  to  depend  upon  touch 
(or  this  procedure. 

Introduce  the  left  index  ami  middle  fingers  into  the  bladder  and 
touch  the  base.  Now  draw  the  fingers  forward  in  the  middle  line 
and  the  neck  of  Ihe  bladder  will  be  recognized  by  its  relation  to  the 
prostate,  and  the  urethral  opening  feels  like  a  pimple  on  the  base  of 
the  gland.  The  catheter  is  now  slipped  along  the  finger  resting  on 
the  orifice.  Once  engaged,  it  is  pushed  on  through  the  urethra  until 
its  iX)int  emerges  in  the  perineal  wound.  Couple  it  onto  the  soft 
catheter  in  the  anterior  part  of  the  urethra  and  retract  it  through 
the  abdominal  wound,  and  by  this  means  the  catheter  in  front  is 
drawn  into  place  and  shoukl  be  left  in  the  bladder  alter  the  urethra 
and  perineal  wounds  arc  sutured,  as  beft)re  described. 

We  must  now  provide  for  the  drainage  of  the  bladder  through 
the  suprapubic  wound.  Employ  a  mcdium-siied  catheter  and  let  it 
reach  almost  to  the  bottom  of  the  bladder  and  anchor  it  in  place 
with  a  safety-pin.  Suture  the  bladder  wound  lightly  about  the 
Lube.  Repair  the  abdominal  wall,  leaving  enough  room  (or  light 
gauze  packing  about  the  tube. 

"Many  elaborate  methods  of  suprapubic  drainage  arc  described, 
but  this  lube  connected  tn  a  long  rubber  lube  by  means  of  a  glass 
coupler  and  terminating  beneath  the  bed  in  a  bottle  filled  onc-quartcr 
full  of  bichloride  solution,  will  meet  all  the  requirements  of  the  case." 
(Taylor,  G.  V.  and  Venereal  Disease.) 

The  tube  may  be  replaced  by  a  smaller  one  after  two  or  three  days. 
M  soon  as  )x>.'isible,  the  wound  is  allowed  to  fill  up  by  granulation 
atut  the  drain  is  entirely  removed. 


RUPTURE  or   lUe  MEUaRANOUS  URETURA 


This  accident  is  rare  excq>t  in  connection  with  fractures  of  the 
pelvia.  Under  any  circumstances,  it  b  even  more  dangerous  than 
rupture  in  front  of  the  triangular  ligament,  for  the  exiravasated 
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urine  may  easily  spread  up  into  the  pelvic  cavity  and  induce  cellulitis 
and  general  infection.  Examination  per  rectum  will  often  reveal  the 
edema,  no  signs  of  which  appear  in  the  perineum. 

Nothing  but  free  incision  and  drainage  through  ihe  perineum  is 
of  any  use. 

Finally  the  pendulous  portion  of  the  urethra  may  be  ruptured, 
sometimes  in  coitus,  and  the  hemorrhage  may  be  quite  alarming  to 
the  patient;  there  may  also  be  retention  of  urine.  Usually  catheteri- 
zation will  be  sufficient. 


CHAFfER  XX 


ACCTE  RETENTION,  CATHETERIZATION,  SUPRAPUBIC 
PUNCTURE,  CYSTOTOMY,  URINARY  INFILTRATIOM 

Every  acute  retention  of  urine  demanrls  immediate  relief.  It 
must  be  relieved  not  only  on  account  of  pain  and  discomfort,  but 
more  especially  to  avoid  damage  lo  the  bladder  or  urethra  and  the 
evil  effects  nf  sepsis.  This  rule  apjilics  etiualiy  to  the  cases  due  to 
temporary  insufficiency  of  tlic  bladder  musculature  and  to  those  due 
to  urethral  obstructions. 

Uretliral  obstruction  may  assume  various  forms.  In  general  prac- 
tice, it  will  usually  origin<ite  in  one  of  three  »-a>'s:  spasm  of  the  ure- 
thra, enlargement  of  the  prostate  gland,  or  stricture.  Very  many 
more  times  than  we  suspect  in  those  cases  regarded  as  simple  reten- 
tion from  spasm,  the  real  and  predisposing  cause  is  organic.  In  every 
case  before  instituting  measures  for  relief,  it  is  wise  to  malce  minute 
inquiry  into  the  patient's  history  with  respect  lo  this  function.  At 
least  one  should  be  suspicious  of  the  presence  of  stricture  and  on  his 
guard. 

It  is  true  (hat,  in  a  particular  case,  certain  circumstances  tend  to 
make  one  or  the  other  of  the  causes  of  rctenlion  the  more  probable. 
Thus,  if  the  patient  is  in  a  febrile  attack  or  has  suffered  some  slight 
trauma  of  the  urethra  or  has  undergone  an  operation  on  a  region  ad- 
joining the  urinary  tract,  one  thinks  of  retention  from  urethral  spasm. 
If  the  patient  is  known  to  have  a  sexual  history,  has  been  a  votary  at 
the  shrine  of  Bacchus  and  Venus,  the  logical  inference  is  organic  stric- 
ture. If  the  afilicted  one  is  elderly,  one  thinks  of  enlarged  prostate, 
though  mere  age  does  not  rule  out  other  causes  of  obstruction.  One 
may  be  past  the  hey-day  of  life  and  yet  slrictured,  paying  late  the 
price  of  pleasures  long  since  fle<I. 

But  after  all,  whether  the  predisposing  cause  is  temporary  or  pcr- 
ntaaent,  the  actual  exciting  cause  is  usually  congestion.    This  i»  a 
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practical  point  constantly  to  be  borne  In  mind,  for  it  is  congestion 
which  makes  urethral  instrumentatton  potent  to  produce  trouble,  and 
^hidi  makes  strict  asepsis  an  ah^lule  necessity. 

CATHETERIZATION 

The  first  measure  of  relief  to  be  tried  in  actual  retention,  if  ojiiiim 
and  a  prolonged  warm  bath  arc  not  practical,  is  cathelcrization.  To 
meet  the  possible  indications  every  practitioner  should  be  armed. 
A  certain  equipment  is  indispensable. 

A  cylindrical  metal  case  cappeil  at  one  end  is  most  convenient  in 
which  to  keep  and  carry  these  instrument-;.     The  most  essential  arc 
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FlO.  gjT. — Mrrcisr  daubls  (tbomil  flexible  calbsMr. 

wft-nibber  catheters  of  various  sizes,  flexible  houicies  with  oli\'ary 
and  conical  tips,  gum  catheters  with  single  and  double  elbows  or 

,  armed  with  stykt*,  fdiform  bougies  (Figs.  527,  $28,  539,  530,  531). 

Sterilization  of  these  instruments  may  be  a  problem,  except  as  to 
the  rubber  catheters,  which  may  without  injury  be  disinfected  by 
boiling.  'ITic  other  instruments  are  best  steriliiied  by  formaldehyde 
vapor  and  should  be  prepared  before  leaving  the  office  and  carried 
wrapped  in  sicrile  cloth.s. 

Willioul  the  special  sterilizer,  one  must  boil  these  instrument*, 
risking  c^■cnlual  injury.     They  may  be  fairly  well  cleaned  by  rubbing 

twith  an  antiseptic  ointment  or  by  immersion  in  a  i-jo  carbolic  or 
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t-iooo  bichloride  solution.     Previous  lu  its  introduction,  anoint  t 
calhclcr  with  sterile  vaseline  or  similar  luliricanl. 

Posilioit  of  ratient. — The  patient  should  tic  upon  a  tabic  high 
enough  that  the  operator  does  not  nee<l  to  sloop.  The  pelvi.'i  should 
be  elevated  and  the  thighs  flexed  and  abducted.  Begin  by  thor- 
oughly cleansing  the  ficUh  cleanse  the  penis,  the  foreskin  on  both  sides, 
the  glans  and  the  meatus,  wiping  each  part  with  a  separate  com- 
press. If  possible,  irrigate  the  urethra  wilh  boric  acid  or  normal  salt 
solution. 

Whatever  condition  may  be  suspected  in  an  unexplored  urethra, 
make  the  first  attempt  at  relief  with  a  large  catheter,  seventeen  or 
eighteen  French,  which,  as  is  well  known,  excites  less  resistance  than 
one  of  smaller  size.  Standing  at  the  patient's  left  side,  hold  the  penis 
between  the  tinger  and  thumb  of  the  left  hand,  elongating  it,  while 
managing  the  catheter  with  the  right.  Usually  it  is  best  to  hold  the 
instrument  parallel  with  the  groin  as  its  beak  enters  the  meatus, 
gradually  bringing  the  handle  to  the  middle  line  of  the  abdomen  as 
the  instrument  penetrates.  A*  the  catheter  progresses  it  may  be 
helped  along  by  giving  it  a  slightly  boring  motion.  Proceeding  thus 
gently  but  steadily,  always  avoiding  force,  the  bladder  may  be 
reached,  if  not,  a  smaller  catheter  is  to  be  tried,  and  so  on  until  one 
is  found  that  will  enter.  If  aU  these  efforts  fail  and  it  becomes 
evident  that  a  practically  imprrmeabk  stricture  is  present,  resort  must 
be  had  lo  filiform  bougie,  which  may  be  bent  into  variou-t -shapes, 
bayonet  shape,  or  corkscrew  form,  and  kept  so  by  a  thick  collodion 
coating. 

A  filiform  bougie  is  passed  until  it  engages,  and  then  various  back 
and  forth,  side  to  side,  movements  arc  imparled  wilh  the  hope  of 
finding  a  pa-ssagcway  through  the  scar  tissue.  The  point  may  en- 
gage in  lucuna:  or  in  false  passages,  and  often  it  is  iiscful  to  leave  the 
bougie  ii»  iilu.  A  half-dozen  may  be  left  in  the  urethra  to  occupy 
the  false  passages,  until  happily  one  fmally  passes  into  the  urethral 
canal.  Once  a  bougie  is  introduced  into  the  bladder,  it  should  be 
fastened  and  left  until  the  second  day,  when  often  it  may  be  replaced 
by  a  soft  catheter  or  a  larger  bougie.  In  the  mcaiitime,  the  urine 
trickles  past  the  stricture  drop  by  drop,  until,  in  a  short  lime,  the 
is  relieved. 
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If  the  rctctiliuii  is  known  from  the  first  to  be  due  lu  stricture,  the 
pnicerlure  may  \'ary  somewhat.  Valenline  and  Tnwiiscnd  have 
defined  the  tcthnic  of  emergency  dilatation  of  urethral  stricture 
in  such  a  satisfactory  manner  (American  Journal  of  Surgery,  May, 
1907)  that  it  is  transposed  for  present  me  praclically  in  its  entirety. 

The  hyiiereslhesia  of  the  urethra,  often  so  greiU  an  obstacle  in 
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catheleriaation,  is  greatly  relieved  by  filling  the  urethra  with  a 
J  S3  per  cent,  solution  of  malalcuca  sempeT\-irciis  in  ^le^ile  oil  and 
I  holding  it  (or  three  to  five  minutes.    Local  nr  Renerai  anesthesia  m 

utidesirable. 
No  lubricanl  is  used  for  filiforms,  hut  the  urethra  is  to  be  filled 

with  10  per  cent,  suspension  of  iodoform  in  glycerin,  injecting  with  a 
|st«rile  glass  syringe  of  i-ounce  cajiacily.    The  penis  is  held  in  the 


CATHETERIZATIOM 


ipen.f 


left  hand,  the  index  finger  and  thumb  pressing  the  meatus  open. 
The  lip  of  ihe  syringe  is  inserleil  and  the  contents  slowly  injected 

k until  it  can  be  felt  that  the  urethra  is  full  (Fig.  532).     Wlicn  the  in< 
jection  is  complete  the  finger  and  thumb  compress  the  meatus  to 
prevent  the  escape  of  any  of  the  fluid  to  make  the  fingers  or  penil 
slippery. 
The  filiform  is  lo  be  insrrUil.    A  straight  bougie,  $  French,  is  in- 


FlO.  UJ. — InurtiDi  a  fitifomi.     (.AmwUaii  Journat  of  Siafrt') 

serted  as  far  as  it  will  go  without  force  (Fig.  533).     A  smaller  one  a\ 
then  passed  alongside  the  first  and  the  procedure  continued  wit 
smaller  straight  bougies  until  a  No.  i  has  been  inserted  as  far 
possible.     This  is  then  left  in  place  and  from  three  to  six  more  inti 
duced,  each  one  being  left  at  the  point  of  arrest. 

When  as  many  fiiiforms  as  will  pass  the  meatus  without  strctcbii 
it,  arc  thus  inserted,  the  one  first  introduced  may  be  urged  slightly  for'] 
ward.    Il'  its  point  is  free  but  cannot  progress,  it  may  be  withdrawal 
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and  an  angular  filiform  inserted  id  its  place.  It  .ihould  be  gently 
rotated  1(1  the  right  and  left  as  obstruction  is  met  with.  If  it  makes 
no  progress,  it  may  be  left  in  place  and  another  of  the  straight  fiU- 
furms  withdrawn  to  be  replaced  by  a  bayonet  tiliform.  The  bayonet 
filiform  is  to  be  pressed  forward  and  then  withdrawn  sU)(htly  and 
again  advanced  in  a  different  direction,  hoping  to  tind  the  lumen.  If 
this  faib,  the  corkscrew  filiform  Lt  to  be  tried,  removiii};  some  of  the 
straight  filiforms  if  necessary  to  have  more  room. 
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FtO.  ftt- — KoHmann  filiform  BuidH.     (HmjiiiiJii  Jriunal  0/  Siatitf.) 

When  the  corkscrew's  tip  reaches  the  face  of  the  stricture,  it  is  to 
be  rotated,  trying  first  the  right  'spiral  and  then  the  left,  If  the  sec- 
ond one  fails,  leave  it  in  place  and  try  each  of  the  straight  ones  again, 
pushing  it  gently  forward,  and  if  it  fails  to  enter,  withdrawing  it. 
After  all  the  straight  ones  arc  tested  and  removed,  try  the  corkscrew 
that  remains  in  the  urethra  and  then  the  one  tried  first. 

If  all  these  maneuvers  have  failed,  an  attempt  may  be  made  with 


PtQ.  MJ. — Valanline-TomiMiid  fuBorm Orritr.     {Amtrliau  Jaunal  of  Swtiry-'i 


the  KoUmann  guide  (Fig.  534).  A  straight  or  curved  guide  is  to  be 
used,  depending  upon  the  location  of  the  stricture.  It  is  passed  up 
to,  and  pressed  firmly  against  the  face  of  the  stricture,  while  a  straight 
filiform  is  introduced  and  lightly  pushed  up  aRainst  the  stricture, 
changing  the  position  of  the  guide  from  time  to  time.  If  this  attempt 
with  the  KoUmann  guide  fails,  a  metal  sound  as  large  as  will  pass  to 
the  stricture  by  ib>  own  weight  is  introduced  and  held  against  the 
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stricture  for  five  minutes  or  more  and  quickly  withdrawn  and  the 
urethra  rcfilli-d  with  the  iodoform- glycerin  solution  and  all  ihc  ma- 
neuvtjrs  with  iht;  tilifurms  repeated,  often  witli  the  result  that  the 
6rst  inserted  will  traverse  theslricturcand  enter  the  bladder  smoothly. 
The  urelhritscope  is  siimetimes  useful  in  localing  the  orifice,  bul 
even  then  thf  filiform  may  be  diflicult  to  enter,  manifesting  the 
"perversity  of  things  intimate;"  although  the  shortest  urethroscope 

tube  be  used,  the  filiform  will  cling  to  its 
sides  or  will  sway  to  and  fro,  louihing 
every  point  of  the  exposed  region  except 
the  orifice.  Vndcr  the  cirtumsiunces, 
the  Valenline-Town&end  filiform  carrier 
(Fig.  535)  is  to  be  recommended  and  its 
use  is  thus  described: 

Alter  Ihcurelhroscopic  tube  is  inserted, 
the  urethral  mucosa  dried,  and  the  light 
in  place,  the  carrier,  armed  with  a  fili- 
form, is  inserted,  The  lowermost  ring 
containing  the  filiform "s  tip  is  pressed 
against  the  face  of  the  stricture  at  the 
point  where  its  lumen  is  visible.  Once 
fixed  by  slight  pressure,  the  filiform  is 
very  slowly  projected  into  the  exposed 
lumen,  li  it  fails  to  traverse  the  stric- 
ture, an  angular  and  then  a  corkscrew 
filiform  are  tried  as  before  described. 

IVbcitfi'itr  a  filiform  reaches  llic  bladder, 
the  fact  is  announced  by  the  ease  with 
which  th^  instrument  can  be  moved  to 
and  fro,  and  by  the  increased  desire  to  urinate  when  the  filiform 
louche^  the  bladder  walls.  A  fewdropitufurine  trickle  hy  the  filiform. 
The  filiform  tnusf  befailmed  in  plate:  No  effort  must  be  maile  at 
this  time  to  pass  a  larger  instrument.  Valentine  and  Townscnd 
recommend  the  following  method  of  holding  the  filiform  in  place: 

Two  pieces  of  sterile  cord  6  inche*  long  axe  use<l,  one  tied  about 
the  bougie  in  front  of  the  roeatu.^  so  that  the  knot  corresponds  to  the 
dorsum  of  the  penis,  and  the  other  tied  so  that  the  knot  corresponds 
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to  the  insertion  of  the  frcnum  (Fig.  536).  "Take  the  cords  project- 
ing from  one  side  of  the  glans  and  pass  them  through  one  of  the  four 
holes  of  a  common  pearl  shirt  button,  draw  the  button  upon  the  two 
joined  cords  until  it  rests  cxuctly  at  the  post,  coronary  sulcus.  Tie 
a  knot  in  each  cord  at  that  point  to  fasten  the  button  in  place"  (Fig. 
537).     Proceed  in  the  same  manner  on  the  opposite  side. 


Pm.  ni- — Altachinc  tntUn  to  mrd.     (Amtrtit* /tiitiiul  0/ SmttT'^ 


A  cord  passing  over  the  penis  connects  the  two  buttons;  another 
passing  under  the  pcnb  is  threaded  onto  the  two  buttons  and  tied, 
care  being  taken  not  to  disturb  the  patilion  of  the  two  buttons  (Fig. 
538).  Finally  a  cord  I2  inches  long  is  fastened  into  the  remain- 
ing hole  of  each  button,  and  carried  l>ackward  to  be  attached  to  tlie 
pubic  hairs  after  Guyon's  method  (Fig.  S3<>).     • 


Pic  »>■— Dnitint  «rd(  MtMlMJ  to  tiuit<in.  laMnI  bote*.     (•!  mtrktmjf^lftt  of  Sivurr-) 

"The  penis  is  then  to  be  dressed,  covering  it  with  an  aseptic  gar- 
ment. 

"Three  layers  of  sterile  gauze  to  inches  square  are  folded  to  form 
a  triangle.  Thi.*  is  passed  under  the  penis  with  the  base  toward  the 
Acrotal  angle.  The  apex  is  tied  to  the  instrument  at  its  projection 
4S 
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from  the  m(.-atus.  The  two  ungl»  at  Die  base  are  carried  in  front  of 
the  penis,  one  above  the  other,  and  their  points  arc  attached  to  the 
pubic  hiiirs  by  the  extremities  of  the  cords  left  sf ter  tying  io  the 
instrument"  (Fig,  540), 

A  pad  of  cotton  should  cover  the  genitals,  and  the  whole  be  covered 
by  a  towel,  to  be  changed  as  often  as  soiled. 

"While  it  is  better  that  the  patient  witli  a  filiform  fixed  in  hia 
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blndder  remains  in  bed,  there  are  circumstances  in  which  it  is  impera- 
tive that  he  be  allowed  to  go  about  and  attend  to  his  occupation, 
Protected  against  the  dangers  of  retention  as  above,  this  is  permissi- 
ble unless  he  be  engaged  at  hard  labor." 

In  tke  case  of  retention  ilut  to  enlarged  prostate,  the  mode  of  proced- 
ure is  quite  different  if  the  primary  eflort  at  passing  a  soft  catheter 
fails. 
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The  prostatic  catheter  with  long  cur\'c  may  be  tried,  passing  it  as 
deeply  as  pat.iible  Iwfore  depressing  the  handle  bct«-ccn  the  chighi;. 
pulling  the  penis  upward,  elongating  it  to  facilitate  llie  movement  o( 
the  sound.  Once  the  point  is  in  the  perineal  region,  the  handle  is  to 
he  depressed  rapidly,  at  the  same  time  pushing  the  sound  on,  hof)ing 
in  this  manner  to  carry  it  over  the  prostatic  projection.  No  force 
muiit  be  employed.  Often  the  Mcrcier  elbowed  or  doublc-elbowed 
catheter  will  surmount  the  difficulty  (sec  Figs,  453  and  454). 

Sometimes  a  large  gum  elastic  catheter  armed  with  u  stylet  may  be 
useful.  The  catheter  Is  introduced  to  the  obstruction,  the  stylet 
slightly  withdrawn,  whkh  ser%-e5  lo  tilt  the  end  of  the  catheter  and 
permits  it  to  be  pushed  on  into  the  bladder. 

In  these  cases  of  chronic  enlargement  of  ihc  prostrate,  frequent 
calhetemation  may  be  required.  .\s  Stewart  (Surgery,  page  653) 
says,  if  it  becomes  difficutt,  if  there  is  marked  irritability  of  the 
bladder,  if  the  residual  urine  steadily  increases  in  quantity,  or  it 
there  is  stone  or  persistent  cystitis,  catlicterimtion  must  be  aban- 
doned and  o[>eratiun  advised. 

PUNCTURE  OF  THE  BLADDER 

When  catheterization  has  failed  and  relief  is  impeiative,  supra- 

pubic  puntiure  is  the  next  resort.    It  a  in  nowise  dangerous  if  aseptic, 

except  possibly  in  those  long  slritturcd  or  long  troubled  with  enlarged 

prostate,  when  the  peritoneal  covering  of  the  bladder  may  appiroacb 

.  Ibe  pube». 

Begin  with  a  careful  disinfection.  Shave  and  scrub  the  abdomen 
and  pubcs.  Select  tor  puncture  the  point  immediately  above  tl»e 
pubcs  in  the  middle  line  exactly.  The  instrument,  which  may  be  an 
aspirator  or  simply  a  trocar,  is  to  be  entered  at  the  pCMnt  indicated, 
without  fear  of  going  too  deep,  and  pushed  backward  and  slightly 
downward  until  resistance  ceases.  Withdraw  the  stylet  and  Ibc 
urine  follows  in  a  steady  stream.  A  rubber  tube  may  be  attaclied 
to  the  trocar.  Tlie  bladder  should  not  be  emptied  rapidly,  but 
slowly,  interrupting  the  flow  from  lime  to  lime.  When  the  bladder 
is  emptied,  the  trocar  is  to  be  withdrawn  willi  a  rapid  movement 


and  Uie  opening  covered  with  a  stcriie  compress,  or.  If  quilc  lunaU, 
with  collodion. 

Aseptic  puncture  may  be  practised  once  or  twice  a  day  (or  a  num- 
bcr  of  days  without  serious  consequences,  and  at  the  end  of  this  lime 
thv  congoslion  of  the  urethra  may  t>e  relieved  and  the  urinary  func- 
tion resloreil.  If,  however,  at  this  time  iJic  urclhral  obstruction 
cannot  be  overcome,  then  one  must  proceed  to  establish  permanent 
drainage. 

Permancnl  drainage  is  indicated  from  the  first  if  distance  precludes 
two  or  three  <iaily  vi.iils,  for  there  is  no  use  to  relieve  the  patient  by 
puncture  and  then  leave  him  to  the  danger  and  pain  of  a  new  re- 
tention, cerlaiii  to  occur. 

ARaiii,  if  the  urethra  has  been  lacerated  by  rough  attempts  at 
catheterization,  and  if  to  (be  symptoms  of  retention  arc  added  those 
of  sepsis  and  the  signs  of  beginning  infiltration,  it  is  imperative  to 
establish  permanent  drainage  of  the  bladder. 

Under  these  circumstances  Ibe  puncture  may  be  [itTformed  with  a 
large  trocar,  and  after  the  bladder  is  emptied  a  catheter  can  be  passed 
through  the  cannula  into  the  bladder  as  far  as  jxiKsible  and  tJio  can- 
nula gently  withdrawn. 

The  catheter  must  be  fixed  inposit!on,and  this  can  readily  bed 
by  threads  attached  to  the  skin  with  collodion.  To  the  catheter  a 
long  rubber  tube  should  be  attached,  ending  below  in  a  vciiel  ccmr 
taining  an  antiseptic  solution.  By  this  mean^  a  sipbonage  is  estab- 
lished and  the  bladder  kept  constantly  emptied  and  prevesical  in- 
filtration avoided. 

CYSTOTOMY 

Permanent  drainage  through  the  suprapubic  puncture  i.*  ofteal 
alone  available,  though  by  no  mean*  ideal.  Whenever  possible,  th^J 
bladder  is  to  be  opened  formally  and  the  drainage  established  by 
that  means,  nor  is  the  operation  beyond  the  skill  of  the  genera 
practitioner. 

No  special  equipment  is  nccessar}-:  scalpel,  scissors,  arter>'  forceps, 
dissecting  forceps,  small  curved  needles.  Local  anesthetfa  may  be 
employed  in  case  of  necessity,  though,  of  course,  general  anesthesia 
is  desirable.    The  region  is  to  be  carefully  prepared. 


ionefl 


CYSTOToinr 


Operatioo. — B<rgin  witli  an  itutsi^nt  3  inches  long  commencing 
at  the  pubes  and  extending  upward  in  the  middle  line  (Fig.  541). 
Divide  the  skin  and  (at  down  totheaponeurosLf.  Divide  thoponeu- 
roais  and  expose  the  prevesical  fat  (Figs.  542-543).  Draw  this  fatty 
tissue  upward,  und  with  il  the  vesical  i)cntoncum,  exposing  the  blad- 
der.   The  bladder  appears  dark  and  globular,  marked  by  large  veins. 


Pig.  J4'. — Cy> 


In  fat  subjctls  it  may  seem  deeply  situated  in  spite  of  ila  distention, 
but  one  need  nor  fear  to  get  into  something  else. 

It  is.bclpful  in  controlling  the  bladder  and,  later  on  in  suturing, 
next  to  pass  a  suture  on  either  side  of  Ihc  proposed  line  of  incision, 
Thc'sutures  should  pass  through  only  the  sujierfirial  tissues  and  be 
parallel  to  the  bladder  incbioo.    Next  proceed  to  open  the  bladder 
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in  the  middle  tine,  making  the  puncture  at  the  level  of  the  pubcs  with 
the  cuttiiijit  edge  of  the  bistoury  turned  upward,  prolonging  the  in- 
cision from  a  lulf'in<:h  to  an  inch.    Tf  the  sutures  have  not  been 
pa»«d,  catch  up  the  edges  of  the  vesical  wound  with  forceps  while] 
the  urine  ilows  out. 


PlO.  Mt. — Pxtial  Insiuon  nf  tbc  iUr;j  luycr  at  Ihs  ihulh  ul  th»  recti,  QipoMng 
Ihc  ti^-^v-p^]^-tt1  fal, 

The  bleeding,  often  considerable  at  first,  is  not  a  mailer  for  con- 
cern and  ceases  spontaneously  as  the  emptied  bladder  contracts. 

When  the  bladder  is  emptied,  douche  it  thoroughly  with  warm 
sterile  water  and  explore  its  cavity  for  possible  calculi. 

It  remains  to  suiurc  the  edges  of  the  bladder  wound  to  those  of 
the  skin  wound  {Fig.  544).  If  the  traction  sutures  mentioned  were 
l)a5sed,  they  may  now  be  used  to  draw  the  bladder  up  into  close  con- 
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latt  with  the  abdominal  wall,  passing  iht-m  through  tlic  entire  lliick- 
ness,  and  tying  them  on  the  outside. 

The  mucous  membrane  is  now  brought  in  contact  with  the  skin 
and  sutured  with  catgut  (Fig.  545).  Il  ihe  condition  of  the  vesical 
walls  does  not  permit  the  careful  coaptation  described,  then  four  or 
five  sutures  may  be  employed,  passing  through  all  the  layers  of  lh« 


bladder  and  abdominal  walls,  bringing  them  into  contact.  In  this 
case  a  catheter  must  be  introduced  and  siphonagc  instituted.  In 
the  first  ca^e,  where  the  skin  and  mucosa  are  exactly  coaptcd,  It  U 
not  necessary  to  leave  a  catheter  in  the  bladder.  The  skin  wound 
19,  of  course,  sutured  above  and  gauze  should  be  packeil  around  the 
catheter.  The  after-history  will  depend  upon  the  cxindition  present, 
but  the  ultimate  aim  will  be  to  restore  the  urethral  (unctions. 


7i» 


INFILTRATION   OP   UKINE 


INFILTRATION  OF  XTRINE 


Sometimes  it  happens  thai  following  a  retention,  partial  or  com- 
plete, the  urethra  sives  way  and  the  urine  peixrolatcs  through  the 
adjoining  tissues,  Under  these  circumstances,  the  urine  is  nearly 
always  septic,  the  patient  debilitated,  and  the  conditions  arc  thus  ripe 
for  a  rapid  fatality. 


Pm,  stA- — Cyitotomv-     BtuMa  iliid  la  ihc  ibr1'>mtn>t  wall,  tuture  pawng  Ihrouah  Iha 

r«li;  bUdJcr  ojwncd. 


Shortly  after  the  rupture  of  the  urethral  wall,  the  perineal  tissues 
become  edematous,  and  the  scrotum  and  penia  nuulccdly  swollen. 
The  infiltration  soon  involves  the  public  and  hypogastric  region. 

The  symptoms  arc  those  of  sepsis:  rigors,  fever,  pulse  rapi<l  and 
weak,  tongue  dry,  anxious  fades,  profound  depression  gencraUy, 
the  symptoms  dcpcndins  in  degree  upon  the  duration  of  tlie  accident, 


p 
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fa.  m.—Craotamy. 


I nntrtiitg  tliE  t^Kci  <>[  the  bUddet  wounil  Md  th«  tkis. 
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714  INflLTRATlOK  OP  UKIKE 

the  rapidity  of  the  urine's  spread  and  its  scptidiy.    Diffuse  phlcg-^ 
inon  aud  gangrecie  may  ra{>idly  ensue. 

The  rupture  usually  occurs  in  front  of  the  triangular  ligament' 
the  deep  perineal  fascia — and  ao  the  urine  moves  forward  toward* 
the  scrotum  and  pubes,  which  is  the  direction  of  least  resistance! 
(Fig.  54")- 

The  treatment  has  two  ends  in  view:  to  relieve  the  burdened  tissues  1 


Fl''.  i^ff. — -RtipEun  of  Ui«  urvthra  in  ftonl  at  thfl  Amp  porinoil  (ucjji  ami  kl  point  gjl 
BRlrancB  Xi  the  bulb;  thawiat  the  ttlrtcllon  which  the  Infllliftiflg  urine  may  lake  inw  ptola] 
and  Kiotuai,  ptrioeaai.  and  luprapubic  nuion.     (I'wa  afur  Sarlmanti.l 

and  to  open  up  a  passage  to  the  point  of  rupture.  To  relieve  the  j 
engorged  tissues,  a  scries  of  parallel  inci.sionii  are  to  be  made,  extend* 
ing  heyond  the  limits  of  apparent  inriltration,  for  the  deeper  tissues  i 
are  always  more  widely  involved  ihan  the  superliciaL  The  incisiona! 
should  be  deep  enough  to  roach  the  deep  fascia.  The  bleeding  is  not ' 
likely  to  be  serious,  but  any  bleeding  points  may  be  caught  up,  and  if  j 
the  oozing  still  i)ersiat»,  the  incisions  may  be  packed  with  io<lofori 
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rethra,  put  the  patient  in  the  lithotomy  position 
ion  in  the  middle  line,  beginning  at  the  base  of  the 
nalinpin  front  of  the  rectum  (Fig.  547).  There  is 
i(i<tle  line,  for  the  lisstivs,  thickened  and  infiltrated, 
9.  There  is  nothinf;  to  do  but  continue  to  cut, 
die  line,  until  rewarded  by  a  spurt  of  urine, 
i  arc  to  be  thoroughly  irrigated  with  hot  norma! 
tissues  gently  squeezed  and  the  dead  tissues  re- 
CM  saturated  with  peroxide  is  next  applied,  this 
)rbcnl  cotton,  and  the  whole  retained  by  a  T- 


. — Inflltnliur  ot  urina;    PtrinMt  iacuion.     (Vmn.) 

lage  is  unnecessary,  for  the  open  wouods  give  tree 
Is.     Often  one  Is  surprised  at  the  completeness  o( 


)e  Bovn  out  through  the  breach  in  the  perineum, 
"hile  a  catheter  may  be  passed  and  fastened  in  the 
^rineal  wound  allowed  to  heal. 
ic  thermo -cautery  to  the  bistoury,  both  because  the 

and  becau<<e  it  exercises  a  salutary  action  upon  the 
ccome  gangrenous,  but  Vcau  believes  tbc  Icoife  to 

It  does  not  seal  the  mouths  of  interstitial  drains. 
i  of  intervention,  an  abscess  cavity  extending  up 


INFILTRATION  OP  CRINE 

rd  the  pubes  is  found,  a  drainage- tube  must  be  passed  as  high  as 
blc  and  fastened  in  position  (Fig.  548). 

metimeii  it  hapiMMis  that  the  urethral  rupture  occurs  behind  the 
leal  fascia,  and  again  taking  the  direction  of  least  r«.*is(aiice,  Ibe 
:  may  pass  up  along  the  side  of  the  bladder  to  the  deep  la>'ers  of 
rbdominal  wall;  or  it  may  pass  downward  and  backward  into  the 


Fra-  S*^- — InBltmion  of  urinr:  placiim  rinin.     (CM*.) 

Qi^tal  fossai^.  This  condition  is  all  the  more  dan^rous  for 
ttson  that  the  externa!  manifestations  arc  often  delayed  and  in 
equence  the  true  condition  is  not  3uspccte<l  until  too  late, 
it  whenever  a  zone  of  infiltration  is  found,  wherever  it  may  be, 
c  it  and  reach  the  urethra  if  possible.  In  the  inlra-pelvic  in- 
lUons  it  may  be  ncccssarj-  to  open  and  drain  through  Ihc  bladder. 
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not  tightly  enough  to  occlude  the  lumen  of  the 

htlj-  enough  to  criwli  the  inner  coat. 

ucnt  treatment  is  that  of  an  ordinary  wound; 

;  COMMON  CAROTID  (Fig.  sso) 

rlery  corri'Sponds  to  ihe  anterior  border  of  the  stcr- 


->^ 


ttion  ol  Uw  roumon  «4rotld  anil  hckl  utocla.    (JfmlUii J 

lould  be  3  inches  long  in  this  line,  the  mid<lle 
nesponding  to  the  cricoid  cartilage.  Divide  the 
una;  catch  the  bleeding  veins,  and  divide  the  deep 
lerno-mastoid,  exposing  ihc  shcaih  upon  which  lies 
poglti.>^M  and  the  omo-hyoid.  Just  above  theomo- 
.cath  from  the  inner  side  so  as  to  avoid  the  internal 
B  needle  from  outside,  also  to  avoid  the  internal 


l(iVUBlf  *MD  uoAncw  or  astesxbi 


||ii(i  till!  xufunn  at  lIk  tchcI.  tiang  unliDC  H  aeccssar>'- 
Ftlfii  VumJ,  l>ut  avoid  t%'iBf  nor  the  onpn  of  a  l&rfc  bnocfa 

^k 

1^1  tbc  middle  trf  the  dua  inciaon  cnrrci'poad  lo  the  point  of 
'|f|t»liui)  ami  la  iu  kngtli  dc^wod  upon  tbc  depth  of  the  vtsd. 

J.  U>1  Ibefiret  incitioDiDclude  tii«dLinftadnperficiaIfaxi«;  the 
jiidiivji  in  cub  Hiccceding  l&yer  sboakl  be  the  same  length  as  the 
firsL 

6.  Each  Mructure  must  be  identified  as  exposed. 


flo.  j4a-^Jt*tIon  of  ui  kHor.    A.  opcnini  ibc  ibesll):  B.  pauiot  the  llgatun;  C.  trios 

7.  The  shcttth  of  till-  vessel  Is  to  be  recognized  by  its  position,  pul- 
iation, and  fft-l  to  the  cxtimining  tiitger. 

8.  The  sheath  ia  pinched  up  in  the  form  of  a  cone,  the  base  of 
whidi  i*  iticiM'd  with  edge  of  the  scalpel  turned  away  from  the  vessel. 

9.  Through  this  small  opening  the  vessel  is  gently  detached  and 
the  aneurism  needle  passed,  beginning  usuaUy  on  the  side  in  rdft* 
lion  with  the  vein  and  keeping  il  in  close  contact  with  the  arteiy 

(Kig.  S4y)- 

fo.  A/ter  the  arvtiie  m  threaded  and  wilhdrawn,  be  atsurcd  that 
*of6erttruct,itrs  will  be  inrliidcii  in  the  ligature. 


_J 


anterior  border  oi  the  trapcKiu*,  drawing  the  skin 
/eat  wounding  Uie  external  jugular.  Relax  the 
n  now  lies  J^  inch  above  the  clavitle.  If  more 
ortiatly  divide  the  trapezius  and  stemo-mastoid. 
uda.  and  Ugatc  veins, 
ialis  colli  or  the  suprascapular  arteries  present, 

side. 


ttioa  of  th*  •ubeUrUn  and  Uacii^  uMrin.    tU»mBt*.t 

e  scalenus  anticus  muitdc — a  very  impoftiint  step, 
to  the  artery.  Follow  the  external  border  oE  the 
te  first  rib  and  there  the  pulsations  of  the  artery 

■est  cord  of  the  brachial  plexus,  which,  as  well  as 
6  subclavian  vein,  must  be  avoided  in  passing  the 


SUTURK    AND   LIGAnON   OP   ARTCKIES 

EXTERNAL  CAROTID 

Line. — Continuation  of  the  common  carotid. 

Incision.— 'From  the  angle  of  the  jaw  lo  the  thyroid  cartilage,  divid- 
ing the  skin,  fascia,  and  platysma.    Ligatc  divided  veins. 

Divide  the  deep  fascia,  exposing  the  slerno- mastoid,  which  is  to  be 
retracted.  Locate  the  posterior  bcUy  of  the  digastric,  the  hypoglossal 
nerve,  and  the  tip  of  the  cornu  of  the  hyoid. 

Expose  the  artery  opposite  the  cornu;  pa.ss  the  ligature  between  the 
superior  thyroid  and  the  lingual  arteries,  avoiding  the  decendens  hy- 
poglossi  and  tlie  superior  laryngeal  nerve  behind.  Tlic  operation 
presupposes  patience  and  a  thorough  knowledge  of  the  anatomy. 
Through  this  same  incision  the  superior  thyroitl,  the  lingual,  the 
facial,  the  occipital,  and  the  ascending  pharyngeal  arteries  may  be  tied 
at  their  origin. 

LINGUAL  (Beneath  the  Hyoglossus) 

Position. — Place  the  patient  on  his  back,  turn  the  head  lo  the  oppo- 
site side  and  raise  the  chin  (Eig.  551)- 

/«<:(sif»w .^-Curved,  its  tiTiltr  just  over  the  greater  cornu  of  the 
hyoid,  extending  from  the  symphysjs  of  the  chin  to  the  angle  of  the 
jaw.  Divide  the  skin,  supcrlkial  fascia,  platysma  and  deep  fascia. 
Ligatc  the  numerous  veins  which  may  be  di\'ided.  Locate  the  lower 
border  of  the  submaxillary  gland  and  divide  its  fascia,  thus  expo^ng 
it,  and  lift  it  upward  out  of  the  way. 

Develop  the  mylo-hyoid;  also  the  two  bellies  of  the  digastric  and 
draw  them  down  firmly.  In  the  bottom  of  tlie  wound  is  the  hyo- 
glossus muscle.  Identify  the  hypoglossal  ncr\'cwith  ihelingualvein, 
which  cross  the  hyoglossus.  Incise  the  hyoglossus  below,  and  paral- 
lel with,  the  hypoglossal  nerve.  Inciting  carefully,  the  artery  bulges 
into  the  wound.  Ligate  the  artery  on  the  proximal  side  of  the  dorsalis 
lingua-. 

SUBCLAVIAN  (Third  Portion) 

P4tsHio«. — Place  the  palient  on  his  back  with  shoulders  raised, 
2n-ad  turned  to  opposite  side,  and  angle  of  shoulder  depressed 


\ 


IJCATION,   THE   l(.\l>IAi.  PJJ 

[)L\L  (In  the  Upper  Tliird  of  Forearm) 

,nd   supine,  !iuri;eon   to   outside  culling  downward 

Fig.  554)- 

bng  th«  inner  border  of  tlic»U])inator  longus  for  j 
the  sicin  and  supcrllcial  fascia.  Divide  the  deep  fas- 
the  supinator  l(ingu»  and  pronsior  radii  teres.     The 


fi<  Uie  bnchUl  St  bead  ollb«(IIioir;tlwin*4UBliunie  vein  ud  inUrnat 
euuncoui  ncivc  dttwn  Imrax-L     <lf<w)KB.) 


Snftnal'r  Unyut 


ot  the  t^lkl  •iloTT-    In  111' 


r  the  border  of  the  supinator  loitgus  wilh  the  nerve  to 


RADIAL  (At  Wrkl) 

he  position  is  the  same  as  before, 
he  inciMon  U  along  the  supinator  tendon.     Avoid  the 
the  supcrAcial!«  volie  artery.     Divide  the  dec))  (a-scia 


■liTimt!   AMP  UKATION  O?  AITSIUB8 

lilK  AXIU^RY  (Third  Portion) 

/Vi^Mmi.  IStlWitl  s»itiiH%  !>houl<lm  inivci),  nrm  at  a  right  angle; 
(^ivfOltv  WtwwH  i»nn  ami  bwly  (Kig.  552). 

'     fiMti^it.     Aliuii;  ihc  tine  of  junction  of  th«  middlv  and  anterior 
thihl ««(  Ihi^  tUwr  1)1  the  space. 

Illvliitt  Iho  okin  am)  (a«ria  and  expose  the  inner  border  of  the 
ttitMi  t<  luat  tiialiH.  I)riiw  the  coraco-bmchialis,  the  median  and  mus- 
vuhwutaHruux  nerves  outward,  the  ulnar  and  internal  cutaneous 
lt(>lV(>*  Inward.     Avoid  the  basilic  and  axillary  veins. 


ffjf^  I**!  Otfirfmi  mrrm. 


Pi<i.  ni. — Llgadoa  ti  tba  uflUry  »Hrrr.     (tfovOt*.] 

BRACHIAL  (In  the  Middle  of  Arm) 
(Sec  Operation  for  Kxposurc  of  Median  Nerve.) 

BRACHIAL  (Bend  of  Elbow) 
Position, — ^Limb  extended  and  abduclcd,  operator  outside  of  arm 

(pis-  SW)- 

/nftWiwi.— Follow  the  internal  border  of  the  bicipital  tendon,  the 
tenter  of  the  incision  correspondinR  to  the  bend  of  the  elbow.  Divide 
ttic  skin  and  superficial  fascia.  Isolate  the  median  basilic  vein  and 
Die  internal  cutaneous  nerve,  retracling  them  inward.  Next  divide 
Uwdcq)and  the  bicipital  fascia  and  beneath  this  latter  lies  the  artery 
WtA  /^.MBBt^BBiite*,  the  median  nerve  to  the  inner  oide. 
\rcpair  the  hicipilal  fascia. 


FEMOR.\L  (1(1  Hunter's  Canal) 

—The  position  is  the  same  as  before. 
— Three  inches  in  the  line  of  the  artery  in  the  middle 
;  thigh.     Divide  the  skin  and  superficial  fascia.     Avoid 
1  cutaneous  nerve  and  the  long  saphenous  vein.     Divide 


Tihiah*  aaUeat 


■lit. — Lisstlan  of  Ihc  nnlcrior  liblal  iiifry.     I'he  ncrvi  lies  W  tlit 


scia,  expose  (he  sarlorius  and  draw  it  inward.  Incise  the 
canal,  but  do  not  wound  the  long  saphenous  nerve  which 
ath.     Draw  it  inwardandexposc  thcshcathof  the\'cssvls. 


and  (ollnw  ihfscplum  ilown  Ut  thcarlery.    The  ncr\i:  is  lo  the  front 
«Lnd  outer  side.     Tasa  tbe  ligature  from  without  inward. 

'  ANTERIOR  TIBIAL  (Lower  Third) 

Poiilion. — Same  as  above. 

Incision. — ^Locate  the  tendon  of  the  tibiali!)  anticus;  along  its  ex- 
ternal border  divide  the  skin  for  3  inches.  Find  ihe  se]>tuni 
between  the  tibi:int>  and  the  extensor  proprius  ballucis.     In  this 


Fio.  MI.- 


-LiKatinu  o(   Ihe   poiWdot   iibiil   nrfcry.     Ttff  giWrocnomiuj  ultMtadt   Iho 
Mlsiu  divided.     {MoulUn.'l 


qMce  lie.i  the  artery  with  the  nerve  to  the  front  and  outer  side.     Paiis 
the  ligature  (rom  without  inward. 

nOR.S.'VLIS  PEDIS 

PiisHion.  -Patient  on  back  with  font  extended  and  rcstinR  on  heel, 
I nf is iiin. -Two  inches  long  beginning  at  lh<-  middle  of  Ihe  lower 
border  iif  the  annular  lisamcnt.  K.xposc  and  separate  the  tendons  of 
the  extensor  proprius  halluns  and  extensor  longus  digilorum;  the 
artery  I»  seen  lyinjt  upon  the  tarsal  lifiaments.  The  nerve  lies  to  the 
fibular  side.     I'a&s  the  Ufcaiure  (n>m  without  inward. 

POSTERIOR  TIBIAL  (Middle  Third) 

J^.tt/Jhm.    -Patient  on  back;  IcR  and  thifjh  flexed;  thigh  rotated 
'ftH-jmJso  that  icg lies  on  its  outer  side  (Fig.  557). 


UCATION,  POSTKRIOII  TIBIAL 


7'7 


:  inchui  long,  along  the  line  ?4  inch  bthind  the 
■  the  tihia.  Exjkisc  an<i  divide  the  deep  fa-siia. 
op  the  inner  border  of  the  gustrocncmiuB ;  retract 
the  soteus  attached  to  the  inner  Imrder  of  the 
e  soicus  vertically,  and  at  the  Ixjttom  of  the 
yellow  fibrous  ajK>neuro?iU  which  covers  the  vesssci 
(rf  muscles.  Divide  the  aponeurosis  about  i^ 
iternal  horder  of  the  tibia  and  expose  Iht  artery. 
3  the  outer  side  and  pass  the  ligature  fiom  without 


/  ■ 


f 


lation  o(  iha  pMtcriM  Mbld  beUnd  lb«  ■>»#.    (VaaajnJ 

iSTERIOR  TIBIAL  (At  the  AnUe) 

1  the  fool  on  its  ouler  «urf«ce  (Fig.  558). 
red,  i  inches  long,  with  center  midway  between 
inner  tuberosity  of  the  os  calds.     Divide  the  fasda 
.niiular  ligament  cautiously.     The  artcrj-  is  Just  be- 
lt.   Separate  the  veins  and  pa^  ttie  ligature  from 


F 


CHAPTER  XXn 

SOME  PRACTICAL  AMPUTATIONS 

The  primary  aim  of  an  amputation  is  to  corucrve  the  life  or  health 
of  the  patient;  the  Bccondar\-  aim  is  to  conserve,  as  much  as  possible, 
the  function  of  the  memher.  The  first  requires  that  as  much  as 
necesiiar>'  be  removed;  the  second,  that  no  more  than  necessary  be 
removeil.  The  good  surgeon  will  always  adjust  and  harmonize 
these  two  principles  and  they  will  determine  the  time  and  technic  of 
the  particular  operation. 

The  time  element  is  of  especial  concern  in  traumatism  andgan- 
grene,  for  if  the  operation  is  done  too  ear!)',  too  much  may  he  re- 
moved in  one  case  and  loo  little  in  the  other.  In  traumatism,  tissue 
that  at  first  sight  seemed  beyond  remedy  may  survive;  in  gangrene, 
tissue  that  seemed  viable  may  be  left,  only  to  necessitate  another 
dangerous  operation;  so  tliut  following  traumatism  it  is  better  not  to 
operate  until  the  limit  of  the  devitalized  tissue  has  been  definitely 
determined;  and  in  the  case  of  gangrene,  until  the  line  of  demarcation 

>baa  definitely  formed. 

The  technic  is  principally  concerned  with  conservation  of  function, 
and  looks  to  the  formation  of  a  good  stump.     "  A  stump  to  be  servicc- 

rSble,  should  be  sound,  unirriluble,  with  good  circulation  and  abun- 
dant leverage"  (Bryant,  Operative  Surgery).  To  produce  a  stump 
with  these  qualities  requires  prevision  of  the  flaps,  particularly  their 
shape,  length,  and  vascularity.  I'pon  their  shape  will  depend  the 
position  which  the  cicatrix  will  lake;  upon  their  length,  the  com- 
fortable adjustment  of  skin  and  bone;  upon  their  vascularity,  the 
prompt  repair,  proper  nutrilion,  and  subsequent  freedom  from 
disease. 
The  cicatrix  should  fall  where  it  will  be  least  subject  topre»sure 

^z/JJnrtion  wherever  ihut  may  be  done  without  the  sacrifice  of  useful 

feftWft     /a  determining  lite  position  of  Ulf  cicatrix,  one  must  then 
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pation  of  the  patient  and  the  possibility  of  an  arti> 
worn. 

:hc  leg,  for  example,  the  greatest  tension  might  (all 
t  stump,  and  a  scar  there  be  some  source  of  aonoy- 
if  an  arm,  more  pressure  might  fall  on  the  side,  from 
:cs,  and  an  end  scar  would  therefore  be  more  satis- 
likely  to  be  pinched  up  in  the  cicatrix  should  always 
c  ends  of  severed  tendons  should  likewise  be  re- 
» high  lliat  ihcir  empty  sheaths  may  be  left  to  favor 
infection. 

>  may  be  sound  and  uniform  in  its  outline,  il  is  neccs- 
erenl  degrees  of  contracdtity  of  the  various  groups 
s  be  known  and  their  division  accomplished  accord- 
ally  their  ends  may  occupy  the  same  level.  The 
be  sawed  squarely  and  care  taken  that  the  division 
by  fracture.    The  periosteum  roust  not  be  roughly 

concerned  also  with  the  prevention  of  hemorrhage, 
red  by  firet  elevating  the  limb  for  »e\'erai  minutes 
,g  an  Esmarch  tube  above  the  site  of  the  operation. 
)n  of  the  limb  is.  coinjileted  and  tlie  large  vessels  se- 
,  the  tube  must  be  removed  and  each  bleeding  point 
y.  The  tube  has  the  dtsad\'antage  tliat  there  is 
cmporary  vaso-motor  paralysis  due  to  the  pressure, 
unt  the  ooxing  is  considerable. 
I  surgeon  vrill  be  called  upon  to  do  amputations 
ly  different  circumstances,  and  hb  mode  of  proced- 
;  different  in  the  two  cases.  In  one  case,  he  will 
cat  amputation  of  the  text-book;  in  the  other,  his 
e  the  preservation  of  tissue:  he  will  do  an  atypital 


•uts  ar«  more  extensively  destroyed  than  the  bone, 
ways  the  case  in  traumatism  and  always  the  case 
ic  site  of  amputation  will  depend  upon  the  limit  of 
lie  rule  is  to  remove  none  of  the  healthy  soft  parts; 
n  ahoidd  follow  the  line  of  demarcation,  and  having 
ip  following  this  indication,  divide  the  hone  high 
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jpough  to  accomm'^itte  the  Saps,  and  no  highrr.     (See  also  Injuries 
Bthe  Extremities.) 

(U)  In  case  the  bOne  is  more  exteasirely  destroyed  than  the 
oft  parts,  a»  in  tuberculoiiift,  sarcoma,  etc.,  un«  has  inure  uptioD;  he 
an  fashion  the  Saps  in  any  manner  desired,  for  usually  much  that  is 
ealthy  will  have  to  l>e  removed.  Tlie  |>osilion  of  the  cicatrix  can  be 
Ctcrmined  and  such  b  the  typical  amfiulalion. 

FINGER  AMPL'TATIONS 

Practical  anatomical  points  (Jacoltson,  Operative  Surftery); 

"The  three  creases  in  front  almost  correspond  to  the  joints.  The 
>wer  crwisc  is  jusl  above  the  joint;  the  middle  is  oppwite  the  joint; 
he  hiKhest,  nearly  fi  of  an  inch  distal  to  the  mctacarpo-phalangi^ 
Mnt. 

"The  prominence  of  the  knuckles  is  formed  by  the  higher  of  the  two 
ones;  by  the  head  of  the  mctuniq>al  bone,  the  head  of  the  6r¥l  pha- 
inx,  the  head  of  the  secoml  phalanx  for  the  three  joints  rcsi>ectivcly. 


.1 


>- — Trvlcal  ■mpuUlioD  ol  Hnirr;  palnitr  lt«p.  dorul  mu.     (J'<irabra/.) 


Flc  SSI, 

"The  joint  in  each  case  is  below,  or  distal  to,  the  prominence;  the 
iclacarpo-phalangcal  joint  i»  about  J^  inch  below  the  knuckle; 
he  second  joint,  ),-,  inch  below  the  knuckle;  the  terminal  joint  Ha 
ich  beyond  the  kmicklc, 

"  In  the  distal  and  intcrphalangcal,  the  joint  is  concave  from  side  to 
idc  and  presents  a  concavity  toward  the  linger  lip<t.  In  the  ineta- 
arpo- phalangeal  joinl,  the  convctity  is  towurd  the  linger  tip. 

"From  ihc  readimss  with  which  the  tendons  conduct  infection, 
are  should  he  taken  to  keep  even  so  small  an  amputation  as  that  of  a 
nger  strictly  sterile,  and  in  amputaUng  through  damaged  parU  the 
aps  should  not  be  too  closely  united  with  sutures." 

It  U  a  rule  with  but  few  cxcejition^  to  save  as  much  of  the  linger  as 
Bf/iVo  andi'i  \riiJ .thiuK'.t  .-iliniyi  happen  in  removing  part  of  a  finger 
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tmpuUtion  will  lie  in<licatc<].  Let  th«  hcv  fall 
ing  a  dorsal  or  a  Intcial  flap  if  necessary.  The 
irsal  sciir  is  idwil,  hut  rarely  attainabli;  {Fig.  561). 
r,  surgeons  of  large  experience  who  insist  thai  a 
jred  even  at  the  co»(  of  more  finger,  and  thai  les^ 
X  should  not  be  saved,  but  cut  back  to  tbc  joint 
(See  Injuries  to  the  Hand.) 
tx  is  to  be  removed,  be^in  by  pronating  tbc  hand, 
phalanx  and  divide  (he  skin   \-i  inch  distal  to 


HiULion  ot  •  Hiwcr.  tt»  buns  tinii«tiii|i  tnyund  the  ikio.     I>ofail 
incuion,    (KhmJ 

ncisiun  d<^cpfn(xl  will  open  the  joint,     divide  the 

Thteitgeof  ihc  knife  i»  carried  under  the  phalanx 

ltd,  grasing  the  bone  and  cutting  with  a  steady 

The  result  is  indicated  in  Fig.  559.     Do  not  cut 

a  common  mistake  with  the  inexperienced. 

N  ATYPICAL  AMPUTATION 

•  to  have  been  sawed  off.  Tlic  lione  projects  lic- 
skin.  It  is  not  possible  to  fashion  a  fiap  without 
oe. 


Local  «w— ^llfip'»  (Figs,  loaad  1 1 ) .  Circular  constriction  at  the  base 
will  control  bleeding  and  prevent  rapid  sbsorption  of  the  solution. 
hepn  by  making  a  dorsal  linear  incision  an  inch  long  down  to  the 
bone  (Fig.   560). 

Liberate  the  whole  circumicrencc  of  the  bone  J^  inch  up, 
either  with  a  rugine  or  a  bistoury  (Fig.  561).  and  at  that  level  divide 
the  bone  with  bone  forceps  (Fig.  $62).  Fmploy  two  or  three  sutures 
with  drainage  if  there  is  much  chance  of  infection  (Fig.  56.;), 

If  the  dorsal  linear  inci.sion  opemi  into  a  joint,  the  section  may  be 
made  there— disarticulate. 


Pic.  j6i^UI»nllngUicbon«.     (Vmb.)  Pig.  sflj.—Swiionof  the  bone.      CrraM.) 

Divide  first  the  dorsal  ligament,  then  the  laleral  ligament  to  ihc 
left,  and  as  the  phalanx  is  twisted  toward  the  left,  divide  the  lateral 
ligament  to  the  right.  Suture  as  before.  It  may  be  necessary  to 
slice  off  the  head  of  the  remaining  portion  of  the  digit  if  it  is  too 
piominent. 


TYPICAL  AMPUTATION  OF  THE  WHOLE  FINGER 

General  anesthesia  is  usually  necessary.    The  method  of  procedure 
«  different  for  the  middle  and  ring  fingers,  the  index  and  little  finger*, 


i 


!  and  ISEjfFlngers,— locate  the  articular  line  by 
n  thcfitigiT  with  one  huiidand  palpating  each  side 
:he  index  finger  and  thumb  oi  the  other  hand. 


>]  ■m^nitation  at  midiJle  finitnt   PtiMlfT  ladilon  Ancl^d  lo 
tbs  tighl.      (I'MHI.) 

ion  at  the  upper  level  of  the  jointjcany  it  obliquely 
jmrard  between  the  fingers  so  that  it  reaches  the 
the  right,  a  little  bdow  the  crease  {Fig.  $64)- 


SOKE   PRACnCAL   AMPrTATIONS 

'  Lift  up  the  hand  so  that  jou  face  the  palm  And  iiit  lnins\-er«,'iy  to 
the  Itffl  (Fig.  565).  Now  lower  the  hand  and  complete  the  incision, 
bringing  it  obliquely  upward  and  liKckvrard  t«  the  knuikle,  the  starl- 
ing-point (Fig.  $66). 

Having  outlined  Uie  inei.'iion  in  this  manner,  repeat  the  movement, 
Culling  lo  ihc  bone.     Ketract  the  flap,  exposing  the  articulation. 


FiO.  S6s, — AmpuUlioO  Ol  Ilw  miJiUc  liana:  Liftlnc  Ihc  banJ  while  loiJrina  lh»  tmntveiw. 

Disartkulak.  Pull  on  the  linger  lo  separate  the  joint  surfaces, 
which  helps  to  locate  the  joint  line.  Hold  the  bistoury  vertically, 
and  with  iu  jminl  divide  the  lateral  ligament  to  the  left,  then  the 
dorsal  ligament  (Fig.  5(17).  then  the  ligaments  10  the  right,  at  the 
same  lime  bending  ihe  linger  lo  ihe  right. 

JW^  Me  ilig'ttH)  srtcneSj  usually  one  on  tuch  side,  and  suture 


A 


tar  luwaiu  uii;uuf?>uiii  «iiu  tiir«iii3«r-iiicii»mi!=— iw 


ion  of  ihE  laidillii  llDKCt!  TrtKtlanoa  thsfinitet  oliilclhetiiilourrani 
It  thv  Mt  incl  (hf<n  thtf  doruT  ti^unffnti.     (V«ii.) 

index,  it  falls  toward  the  ulnar  adc;  in  the  case  of  the 
vard  the  radial  side.  The  scar  if,  then,  in  each  case, 
cd  from  prc&sure. 


SOME  PRACTICAL   AMPUTATIONS 

f,  of  rounded  outline,  folds  over  on  an  axis  passing 
j[li  the  joint  cavity  and  approximates  the  adjoining 

of  the  index  finger  is  conducted  along  the  same  lines. 

circular  incision  is  carried  around  the  radial  side  and 
iecond,  following  the  web  of  the  finger.  The  appcar- 
s  indicated  in  Fig,  573,  and  tl     '     '        "' '        g-S7«- 


PlC.  569- — Ampul 
Finaer:  Flaps  com 

In  the  ti'c  q[  tl 
side  of  the  esltnso 
thu  palm.'tr  surface 
betwuen  Ihe  liulc  I 
starting-p'-NiiU.  inic 
tfiipk  aaain,  ciitln 

Disjiiinl.  .liVitlU 
(s;ol,   anrl  Ihc  H^ll 


A 


'9. — Arnputatian  of  the  mi'Mla  f;pKer  completed.     CKcdK.) 

.  is  a  laborer,  it  is  necessary  to  render  the  hand  as  i 
lor  must  the  cosmetic  efTcct  be  neglected.  It  is  ne< 
the  size  of  the  heads  of  the  metacarpal  bones, 
he  metacarpal  bone  of  the  index  is  best  reduced  by 
of  the  radial  side;  of  the  little  finger,  the  ulnar  si( 
sr,  by  transverse  section  (Fig.  575).     With  regard 


Fii;,  ;:'.   -A-  ;■■ 
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thcllltla 


Flu.  ild. — AmpaUlion  o(  the  little  tngtl:  Diwr< 
Uculatioa.  ■.•utlinu  fnxs  left  lu  ntiti-     (I'raH.) 


Iliigir,  bcEin  the  imiltttm  )uil  beloic  the  Joinl  line  on  the  u'rwr 
>,  Aud  eaiT)!  it  olillijuely  tfownnanl  \ai  turvmd  >ii4  ttien  ttttra 
ing  «  r«0ulAr  vcnicirclB  vrhicli  rndi  at  thv  frra  bunler  of  Ibaw^b 
fin^en^  CompleCQ  the  tticiuon  by  ci|tiJ*is  (ram  tbit  jifAnt  t>>  tbr 
Mmivirde  mth  tU  countvity  towtnl  tha  nb.  Pedlow  Ibli  urn* 
■Iww.  Danude  the  bon*  mtiplelaly  IPig.  jbg), 
«ft  uid  th(  don*!  lud  Baally,  the  nchl  lateral  ■■■■ment  (P^ 
(Pin.  JTIt.     Solun  (Pijt.  5T»)- 


th*  lilll*  flogcc:        Pin.  III.— ABiiiiiUllnno(tta*ntU*AiiB«ri 

kUo.    (KmmJ  lUpnturtd.     The  Una  ct  ual«B  Uw  Mwsrd 

lbs  ui)  ri  ll»  hMd  OB  th»  diinunii  IVtam.} 
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Je  filoger,  the  head  of  its  metacarpus  should  not  be  removed 
apelincss  rather  than  strength  is  desired  (see  page  105). 
rhe  Thumb.^The  thumb  must  be  treated  with  the  uLmost 
tism.     The  smallest  part  must  never  be  removed  unnecc^ 
1  it  is  almost  as  useful  as  the  rest  of  the  fingers  together, 


Amputation    ot    indpii;    shf>wiiii!     Fig.  5-4.— Amputation  of  indcn  >nd  littla 
[orm  ot  flap,     (rtoii.l  fingers  completed.     (Vtau.) 

ly  always  after  a  traumatism,  il  is  best  to  do  an  atypical 
ion.     (Figs.  582,  583.  584-; 

lypicai  am puiation ,  employ  a  palmar  flap.     Begin  on  ■ 
irface  just  below  the  articular  line  and  incise  to  the  rig' 

the  edge  of  the  palmar  surface  just  above  the  interphali 
sc.     (l-'ig.  580.) 


Intb* 
phaUngi 
carpal  h 

Tbc  I 
laclDr»; 

Fortu] 
of  fuDCt 
it  trai  I 


haTu]  w<? 
the  ttilic 

F't-  srj. 

Thus 

ilnooih  L 

lore  Fig. 

Thp  R 

ThL-  M 

Fib.    ^'■s 
Itrritlkl  w 
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tiRcr  itnimliiiDn,  one*  the  ftn(*r)i  dinitlculated  it  tk«  mrtuaipc- 

uUlloo  oE  wbalt  Anaei).  ibi  ln«lm«l  of  the  coRMpoadtot  mela- 

latidered. 

dun  varies  witli  lb*  <r*rioy*  faic*n  and  ji  daUnnintil  by  t*D 

ip[>eiLra<icc  ol  tb«  iMDil:  IihI,  MvobiI,  iU  ukIuIhih. 

1  tuaiiisiic  elTcel  ia  OoaiiaUBt  lot  th*  Biiiit  part  oiih  cooucvilfin) 

y  ws  nm  adviiad  (o  laav*  tha  maUaariial  btad  laUol  >banav«r 

intoin  Ibc   vhoti  (tranttk  Of  lb*  hand.     Thii  wa*  baaed  On  ttiB 

I  the  irsotvnr**  liiHBCnta  lad  Uia  maiaearpai  vailatJ*  uid  tb* 


-Unw  ol  mttoD  «f  tke  lueiacaif*!  Iwadi.     (Vmh.) 

•cqacnn;  bat  tin  IId*  of  •aclion  n**d  ool  uleod  to  (ai  bcyoBd 
Tlie  lioe  o(  tNUMt  dUlvn  ■4l&  Ihg  miowa  dliiti  ■>  indicated  in 

l1  hMd  nt  tin  bdex  ud  Utt1«  Abv  i*  •■ctioaod  obU<iDcl|r  i» 
caw  the  ndlal,  la  the  m\ttr,  the  olnar  bofdM  of  thahand.    Com- 
irea  on  pu*  loi. 

)lvld«  til*  maucarpal  baad  iraninr<ml]r  (u*  p«(c  toji. 
-Tha  IMtoCatpOl  head  la  bon  lrHl*<l  by  ilicing  oR  ■  part  of  aach 
M  it  rwDOvad  th*  Miiamiaii  of  the  a<Ua(eBi  (Lncen  la  too  «i4a 
A  b  fMnoved  th*  iad»  thtft  I»II>  amy  fioni   the  thoiati  iaief> 
(a*«  pat*  I04}' 


f*> 


SOItB  PRACTICAL  AlCPUTATIOHS 


Fio-  tl6. — Cnub  of  ring  flago.    TRaliDcnt. 

Bmr  enuh  of  tbc  fitiKcra  must  be  IrHicd  *itb  ihe  BnalHt  contetvitiuii.  Tb* 
ItmplaiiOD  to  (St  rid  n(  ihr  miinitled  linun  ncd  to  nuks  ■  tigbllr  Hump  it  aliraira 
irul  tnit  the  patiint'i  mind  dwclli  mor*  (troDflr  on  (h<  Ion  ol  tinut.  In  latJij  caan 
It  ■■  itniiaaiibi*  to  ay  wlul  effort  the  tlmiH  ■nar  main  tovard  repair.  Trim  tb*  ilila 
ipartngly  tbmlon.  Ci»(allr  diiiofecl  aiKl  iplini  in  aiicli  maantr  aa  not  to  liit«t<n 
Hilb  the  eitculalion  and  wall  lot  (uUhff  indications. 

Kumvnr.  a  fsagrr  cruibcul  is  the  oiaanet  lodlcatcJ  111  Fit;.  S7fi.  it  ii  ucItH  |i>  lavci 
Moanie  it  will  be  drfotmvd.  im>i|[htlir  aiul  an  sriual  hiniltanot.  Utiulli'  the  lun(*a 
itODcb  aiid  tbm  ii  cgnitanl  dinitrr  ol  infection  mvoliniig  tbe  whole  band.  It  ii  be<t  10 
liaarticnUta  at  cncr  at  the  meUfArfp^'jihalanirraf  joial. 

Bfiln  with  a  donal  inciiion  fiundini  1/3  incb  above  tbs  head  ot  tbe  inetacaipal 
Mne,  tnclir  eip«ain(  the  eaUnaor  Ifeodon.  Tha  Inoiiloa  la  now  ctrriMl  around  the  baac 
tHhtfingfT  (Fin);). 


AUPCTATION  or  FINGER 
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PiU>  iff^— CrD^h  of  Hfifl  ltnii«r>     Antpuution. 

the  ficcer  »  Itikl  tbe  ptlinu  lutluc  (ikhdIi  bM  bqpnnini  at  lbs 
m  Ipfl  to  rifihl  ilnnjf  iho  l)U«  of  ihw  l^n^r  ltff<[imK  within  Iho  limit* 

Jonil  to  tbe  tooe.  dtvldlnjE  the  A«j(ar  Undoiu  Aa<l  on  cither  tittfl 
Having  dividrd  *ll  the  kott  puIa  doauda  Ibc  booe  arith  a  ngiiaa^ 
ipoariR  ihg  h«td  of  Ihg  mMsrarpu*  thorouchly  ItHg,  ^^t). 
Iculale  by  divldlnl  t>i«  UcBinniU.  diit  the  donkl.  U»B  Lhc  tithi 
The  juinc  it  now  tridvly  opcnrd  >o  tlut  Ibe  pilmAr  li^^imfrRCa  ut9 
Ivldvd  (fig.  »«)■ 

cliim  of  ihv  MoU<*(p>J  bnuL    Oiup  Ibe  ftpnid  bane  with  ■  bsne- 
livida  H  tninnFondy  with  ■  uw  or  ban*  iliMn  (Fig,  510).      Com< 

ligKtlflB  the  digital  ulerle*.    IHitvn. 


SOIUE  PKACnCAL  AlfPCTATIONS 


Fl0>  iTt>— Crufh  ol  ring  floger,    Thini  *tat>  in  MDputaticin.     (t«v>.) 


^*t  ^m. — CniiA  of  naa  Sagtr.    Fourth  >t*p  '"  WnpuUtion.     llt/art.i 


J 


AHPUTATiaN  or  PINGER 
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d^on  in  lypiisl  ain-       ?l<s.  jSl. — L1d«*  at  incition  ia  Rm<jvmjt 
mb.    (Faratn/J«  a  Kimn  cith  it>  mttacvpua.    (Kriu-) 

tb  typic&l  &mpiit4lJ0n  of  lh«  thumb  thoulJ  idaiIc  olf,  if  poailMcw  A 
Btsin  the  lacintOD  on  the  donal  >urf4Cg  Ixlow  joi&t  linv.  Cat  to 
>  palnv  (Dcfua  kt  thr  intfiphklassnl  enwr-  Continue  Uic  la- 
ir lurliM.  No«  to  ti*'^''  to  the  itutliix  p(4nt  KDd  mikc  la  ioeiaien 
pppOBi*  vidf.  comptatisg  OBtlioa  of  flap.  Wliil<  thv  auHttnt  no* 
t  the  Ibp  iT.cludins  all  th«  Mft  Dart*  down  to  the  bonr.  dividlBK 
Snilly  (XpotinK  the  joint.  Let  the  unlcuat  cow  ittravt  Di<  (Up 
thutnh  brinj^infl  itit  joint  lui«  into  nlicf.  Section  th4  li^menti  to 
the  right  niccewi-elv.  Dnin  and  lutvra. 
rvmDvinu  ths  fincer  tvith  it*  fnttacsrpol.     Kota  Itiac  i4icUicn  be«;uu 

•  connactioc  tha  bacM  at  th*  metacaipal  boDH  ol  Ihumli  and  little 
inum  at  mttttearpo)  *nd  brancha  ahoit  level  oliu  baad  Pin-  jHi). 
carpiu  u  dearad  and  tha  danndation.  Bomatiniae  diffloulti  Carried 
»  point  o(  thr  knif*  )•  loMrteil  In  the  ioint  linea  to  diMilicstaia. 

•  avoid  the  deep  palBU  aicb  iihkh  tie*  adjaveal. 


SfCatB,  PRACTICAL  AiaTTTATlOllS 


FtO.  sKa. — Cnxh  u(  tb«  Tbuml).  Fic.   jij.— Ctuih  ol  Tliiniilj.     AiyiiiwI 

Atjrj'lcl  Udputfttinn.  uniriutjiliufi-     Finl  iltfp, 

A  cnulwl  tbumli  Riuit  be  iiuwd  nllh  the  ^T«leit  (oiuccvaium  line*  iVBn  tbs  itioiMct 
iti^np  li  luciul.  tilt  mgtiLc*rp&l  butip  hwi  bU  Uic  v^ug  of  ft  pbaUni  ta  tht  otfarr  di^tu 
[Pin.  jBi), 

Do  m  ktypinl  xnputslian.  Let  the  prini>ry  liiciiina  fulluw  tbe  line  n[  viabla  [jwm. 
eulllBg  down  lo  Ibe  txinr,  Danude  thu  txin*  wtib  tb«  rugin*  {P.^.  jujl.  Keiect  H> 
thai  thu  ikia  flitpa  will  (kll  Into  iilu*  Biihout  undue  iiicichinif. 

It  nMift  b«  rvmembrrpd  that  lh<i  vit^litr  ijf  the  Ittptia  lotrend  *nc!  if  ihcvar*  ttrcCcbed 
tidhily  avei  the  eod  of  Iho  bcnr  tn  turr  (c  ilnugh,  The  droinage  muit  be  ample  (Pig. 
St4l. 


SOME  PRACTICAL  AMPUTATIONS 


FiC.  (*S.— ^uihini  injary  lo  bkod,     Uwlon  to  Uy  M  Mv«  an/  but  tbo  iodwi 
l>»Rn-      (I'M!!.] 


**M— nsw 


"^MMTn-i  <r9  rfffum/erf  optfuil  for  an  incbi  lU  lh«  wJl  p»tU 


AMPUTATION  OF  IIAKU 
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:Uoii  el  tiwUcvp^l*  •itb  bocw-cattiitg  forcapt.    (fMs.) 


t  <A  Iht  hand  involvtOM  Ihe  Ri«l*CBrpu»»  nu  vlTort  i%  mufc  to  do 
Jit  whols  cftocc  If  CO  ui-t  M  much  uttful  tlttu*  u  pOMlblv. 
16  dcnuils  lh«  Tienet  ■■  bicl)  up  **  ItM  ddo  lU|M,  iJtci  having 
li  rrquin^,  Somttimot  it  will  bt  ulvitabia  to  wmit  for  m  dfty  or 
'  Ibe  at>n  putt  will  Uv<.  AccordinEir  tfa*  hand  !•  mmIuIIv  di*- 
■Iitic  dtBoinf  i>  applied  aoit  kept  uodct  clow  ObWnMion  until  ■ 
in. 

■ne  lectlon  ii  determined  ttaect  with  bona  tompi>  ntvie  loooely 
It  be  lun  tit  the  hcmcataiiiL 
T*mar(  tha  ntum  «dd  um  pr«loD|*d  iin«)«nion  la  hot  aormal 


Typical  amputatinn*  of  ihe  forearm  arc  most  eu'ily  peifornwd  at 
any  level,  by  a  modified  circular  incision;  for  Tcchiuc,  see  Figs.  $9'. 
59».  593.  594.  595.  596.  59?,  598. 


h 


Pig.  St*- — Anputstini)  csmtilBted.     (('M>J 

AMPUTATION  AT  THE  ELBOW-JOINT 

Make  a  circular  incision  ;}  inches  below  the  Joint,  involving  the 
skin  and  fascia.  Turn  back  the  cuff  lo  the  joint,  Divide  the  mus- 
cles over  the  joint  hne.  Divide  the  lateral  ligaments.  Open  the 
uulcr  «dv  of  the  joint  first  and,  directing  the  as:^istanl  lo  make  trac- 
/■/(w  0/7  //re  .trm,  separate  the  ulna  and  divide  the  triceps.  Tie  the 
at/trriat^  resect  Uie  nerves,  and  suture. 


i 


AMPTTATION  AT  SHOULDER  JOINT 
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lATION  OF  THE  ARM 

arch  tube  high  up  near  the  axiliu, 
may  rompress  the  artery  in  the 
:  arm  or  behind  the  clavicle. 
)utcr  side  of  ihc  arm.  Rctraet  the 
ft  hand  if  operating  on  the  right 
he  assistant  to  retract  the  skin  if 
;  left  arm.  Tlie  »kin  section  must 
iamcter  below  the  proposed  bone 
9).  The  succcsiive  stejw  of  the 
dicatcd  in  Figs.  599,  600,  &01,  602, 


Pic.  »»«.— a»- 
puution  o  t  1  b « 
li4R<l.  Tbumb 
Mvcd.    (5niL} 


AMPUTATION  AT  THE 
SHOULDER-JOINT 

Amputation  at  the  shoulder  may  be  per- 
fortnetl  by  a  variety  of  mcUiods,  eadi  of  which 
has  its  advantages  and  disadvantages.  I1ic 
special  points  to  be  thought  of  in  raaking  the 
operation  arc  the  control  of  hemorrhage,  good 
drainage,  easy  difariicuUtion  and  a  good  stump. 
No  one  operation,  perhaps,  secures  all  of  these 
principles    in  equal  degree. 

Spcncc's  method  is  recommended  as  generally 
serviceable. 

K«caU  the  prindpal  landmarks  of  (he 
shoulder- joint,  the  acromion  process,  llic  cora- 
cold,  the  tuberosities;  recall  the  attachments 
of  the  various  muscles;  and  the  relations  of  the 
blood  vessels. 

The  patient  is  placed  with  his  shoulder  dose 
to  the  edge  of  the  table,  with  shoulder  elevated, 
and  face  turned  to  the  opposite  side.  The 
operator  stands  to  the  outer  side. 

'ITic  operator  aims  at  the  ucposure  of  the  joint 
and  di.'iarliculatioD,  and  finally  ibe  formalion  of 
an  axillary  flap. 


TSO 


SOME  PHACnCAL  AWVTATIONS 


PlO.  f9t,— Aupuutien  cf  the  lonatm      DwtiQiuai  lb*  SlradKr  Indlfon.  which  mail  lall 
nfil  bdow  prcpo»ed  line  ol  boM  MCtioa. 


Fia.  SDi.— Amputation  al  Ihc  toreum.     Comiilcling  lbs  circular  Indllan.     Not  Dolir  I)h 
•Itio  tiut  the  Ieuou  u  well  maitt  be  compTrteLy  divided. 


k 


ij 


laoRiDiu  cilcndiov  aptrtri  two  or  Oiitt  Snsara'  lir«adth,  fane 
ninction  of  iIub  cbA. 


TnfuKi  mudet  M  nppn  Icret  o{  Utanl  v^ta.  point  el  knife 
id  mutX  U  lUEiinaUd  ami  dtud  n,  nimx  oiuilai  el  tetvuia. 


SOKE  PSACnCAI,  AlfPUTATIONS 


?N.  S9i. — ComplcM  Ibe  kntnior  lUp  by  CQtling  OBtmnI  lollomnc  the  truuflilao-  Re- 
pOftl  the  proc«u^  pannntf  the  truufixing  bUfl«  pa&ierior  lo  bofltfl  uid  fuhion  pcstenQ-  flap 
in  tVi"»  minncr.     (rtsa.) 


Pic  S96.~Tbc  flap*  fonned.  il  ramouu  to  divide  lbs  JnUrotuoiu  sitnitxrlM  hoA  at- 
Mcht'I  niuulo.  and  the  (KriMtcnni.  The  dimlicm  wblfh  the  point  ol  koif t  telm  i(  indicawil 
br  tbr  anon. 


Pic  s«B. 

hem  OMiUMi  In  wUili  tb*  pcriwtnim  b  MaippMl  Inck  »Jut  all  ll»  cott  put* 
TIm  boMian  cotDplataty  dnmded  loltvet  at  wctloa  imvioiuly  dcttrniinwl. 
wiled  ntncMc  to  pull  111*  >kia  flap*  out  of  thu  tray  ol  ihi  u»  partlr  diviil* 
•  llmmab  tha  Mdliu  *od  «dDiplet«  wcnMi  at  the  oIol  Lwtu  >n  'wX  trim 
od  ulnar  sema.  P^6oi  iltoin  themlnjivrof  *pplyi(i|[i)jUTL*^  whkbthODld 
■  ba  luol.  and  of  lUtBriiu  tlw  iku  Bipi. 


SOME   ntACrlCAL   AUPtTTATKlNS 

Indsion. — (i)  Bej^n  jusl  in  (ronl  of  Ihc  cofacoid  process  *nd  cut 
vertically  downward  to  tiic  lower  levd  of  the  tendon  of  the  pcctoralis 
major,  keeping  in  front  of  ihe  groove  between  the  pcctorati*  major 
and  deltoid.  1'hb  tndsion  should  reach  the  hone;  the  pcctoralis 
major  tendon  is  divided.  The  bleeding  comes  from  the  humeral 
branches  of  ihc  acromio-Uioracic  and  from  the  anterior  circumflex. 
These  vesseU  may  lie  clamped. 

(a)  Next  cany-  the  incUioD  outward  across  the  arm,  making  a 
ttlight  curve,  convex  downwani,  and  ending  at  Ihc  axillary  border 
)>chind.  ,\ll  the  structures  arc  divided  to  the  l>one.  ITic  deltoid  is 
divided  ju.'«t  above  '\\a  insertiun  and  the  hemorrhage  comes  from  the 
muscular  branches. 

The  Kfrt  slep  consist.H  in  outlining  the  inti-mal  flap  by  making  an 
oval  skin  incision,  which  extends  from  the  termination  of  the  first 
acros.1  the  inner  surface  of  the  aljducted  arm  to  the  end  of  the  vertical 
part  of  the  first  incision  (Imr.  604). 

The  third  slrf  consists  in  elevating  ihc  external  flap  which  con- 
tains (he  deltoid.  It  is  easily  dissected  and  by  this  means  the  joint 
is  CKjMKcd.  Tlir  jxisleriur  circumflex  artery  must  not  be  injured 
and  h  preserved  in  the  deltoid  flap. 

The  fourlh  stage:  Dharlictdalr.  Begin  by  dividing  the  bice]» 
tendon  and  the  capsule  with  a  transverse  cut.  Kolale  the  arm  in- 
ward an<l  <li\ide  successively  Ihe  tendons  of  the  teres  minor,  the  in- 
fraspinatus, the  supraspinatus;  rotate  the  arm  outward  and  divide 
the  tendon  of  the  iiubsrapulari.s.  II  the  humerus  has  been  broken, 
rotate  the  head  by  means  of  a  hone  forceps. 

Dislocate  Uic  head,  divide  the  capsule  behind  and  push  the  head 
up  lo  the  level  of  the  acromion;  drawing  Ihe  head  outward,  slip  the 
knife  behind  the  head  and  prepare  to  complete  the  section  of  the 
soft  jMirts.  If  the  axillary  has  not  been  p^c^•iously  ligulcd,  the  assbt- 
ant  grasps  the  upper  part  of  the  flap  about  to  be  divided  and  his 
hands  follow  the  knife  downward  ready  to  C(imj>ress  the  artery  as 
Boon  as  divided. 

The  knife  follows  the  bone  till  opjiosile  the  skin  inci.<ion  when  il 
cuts  directly  through  the  soft  parts  that  the  vessels  may  not  be  di- 
t/f/rt/ t^j//qucJy.     The  arm  h  now  completely  remove«l- 
?J4k^  a€r.r/  step  consists  in  /ig.>/ing  Ih  ivsseis  and  In  trimming  llie 


L 
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Pic.  10«. — AmpuUtiOD  of   the  Aim.     Circular  (Up.     IViau.) 
t  ma  unpulAtiun  nf  tbi^  riiihl  urni,  KrMp  tbc  «fm  ■ti&iv  Ibc  pn>pcicd  inciiuon* 
tad.  pnlBas  tbr  >lcin  titihi  whil*  th*  Mwiant  wpvort*  Uw  ntniber.    PIni 

*  wuildwulu  cm  from  the  ln«d«.  ovtt  Ike  f raal  aad  lo  Ih(  tiuMidt.  RcfiHl, 
Ti  lbs  tniddc  bcbinil  Ibc  Bmi.  Ai^id  vous-jinc  Ihc  Aiiery  on  iha  invUe- 
lilfi  fttid  tucik  only.  'Hifr*  ftill  b*  cocuiilanljl*  ir*naui  h«niO[rhacc  rhich  ii 
•tilsd.  There  witi  be  >boiil  an  Inch  8>p  nhsi  the  lUn  uid  tucU  us  coov- 
(!*<!.     Tho  tifit  atf p  I*  lihcntian  and  further  rclraclian  of  the  ikin  fla[^ 


Fio.  lioo — AmpuUIion  ot  Dm  una.     Circular  (lap.     (Cmk.) 

Stcond  Mep;  Free  tha  *kia  fl»p.  Divide  the  (ii»ci»!  ot(»thmcnt»  wiih  the  pnint  of  the 
liBitt  but  da  not  buttan-hole  lb*  ikin  flxp.  Tht  (ucul  atlachmeDls  an  firoicit  ovn  the 
Iloe  of  ths  Bitfcy  ind  a  Illtli  pcIlfDCt  !•  nfC«Hry  la  (rtclnR  them.  Looien  tht  aldn  snta 
ttipK  ig  (  gup  of  II  leut  iji  iodini.  The  tl»j>  mml  be  well  mobiliitd,  Vou  »«  rcadr 
now  to  make  ■  circular  wttion  ef  Ihc  munclt*. 


AUPUTATION  O;  ABM 
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Pig.  Soi. — Ampulatioa  □(  the  mrra.     Circular  flap. 


Pint  circular  Hction  of  the  muicla.      Tha  soft  parts,  ikio  and  miucln  are 

ntrActe).  cilher  by  the  operator'!  left  hand  or  by  an  uaiitant.     By  a  drca- 

he  liniFe  divide  the   muiclei  at  tbe  level  of  the  retracted  akin.     Divide  all 

down  to  the  bone.     But  they  do  not  eontrait  evenly;  therefore  a  jecood 

1  is  required. 


SOUE   PRACTICAL   AUFUIATIONS 


. — Amputalion  ol  Ibc  iiiin.     ScCDnd  clKnIar  leMiou  uf  the  miucia 


Sccond  circular  ^ectiun  of  soft  parls  at  level  !jf  retracted  skin,  formi' 
imootb  even  surface  (Fir.  ^oj).  Tho  blood  vessels  arc  easily  ident 
ligated  at  this  time.  Fin.  6oj  shows  the  ncm  step  which  consists  ii 
ihe  bone,  stnppint^  back  the  periosteum  to  the  level  of  the  proposed 
ic  bon«  ii  sawed.  Remove  the  tourniquet  and  complete  the  hemoal 
iosCeolj  Haps  over  the  bone  if  possible,     Mattrcis  suture  the  musclea 

Suture  the  skin- 
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SOBJE  PRACTICAL   AMPOTATIOSS 


id  carry  it  obliquely  downward  and  outward;  just  to  the 
of  the  coracoid  process,  along  the  anterior  bord»  of  tlie 
the  axillary  border  and  thence  across  the  inner  surface  of 
ist  below  the  aitillary  fold  and  thence  down  theaxillarr 
he  scapula.  Divide  the  pectorals  and  the  latissimus  doisi 
eir  insertions.  Resect  the  nerves  of  brachial  plexus. 
!  poslero-superior  flap.  Begin  the  incision  over  and  jusi 
the  acromio-clavicular  joint  and  cb  rard  over 

)f  the  scapula  to  the  lower  angle  ol  where  it 

receding  incision.     Dissect  the  flap  Jniusclcs, 

t  the  trapezius  and  then  with  hea^  lide  close 

!,  the  muscles  attached  to  the  posterk  ( serratus 

le  rhomboideus  major  and  minor,  an  Or  anguU 

I 

I  falls  away.     Complete  the  hemostasi;  i  through 

es  in  the  flaps  in  the  axilla  and  scapular  region.     Bandage 
s  to  obliterate  the  cavities. 

AMPUTATION  OF  THE  TOES 

nputalions  are  more  frequently  consecjuent  upon  trauma- 
iionally  for  deformity  or  other  painful  conditions, 
mputation  of  fingers,  as  much  as  possible  is  saved;  in  the 
n  of  toes,  the  whole  toe  is  nearly  alwa\'s  removed.  In 
:e  these  amputations  are  usually  typical,  for  one  does  not 
eed  to  concern  himself  with  the  conservation  of  tissue. 
ise  of  total  ablation  of  the  finger,  a  part  of  the  metacarpal 

usually  be  removed  to  enhance  function;  the  head  of  the 
s  must  always  be  saved,  where  possible,  to  preserve  the 
)f  the  foot, 
ition  of  the  cicatrix  demands  more  attention  in  the  case  of 

A  special  elTort  must  be  made  to  leave  the  scar  farthest 
ure;  that  is,  dorsal  and  to  (be  inner  side  with  reference  to 

the  foot. 

lesthesia  is  often  sufficient,  forming  an  anesthetic  rii 
!  entire  toe,  involving  the  skin.  The  injection  may  nef 
wed  for  ihc  deeper  tissues;  and  before  disarticulatio 
joint. 
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finger  an 

Begin 
below  thl 
extends  v 
the  inter] 
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AMPUTATION  OF  THE  GREAT  TOE 

itation  of  the  great  toe,  the  flap  resembles  that  of  the  index 

the  scar  adjoins  the  iKise  of  the  second  toe, 

y  locating  the  joint  line.    The  ituision  commences  just 

,  and  over  the  tibial  border  of  the  extensor  tendon,  and 

Lth  a  slight  outward  convexity,  downward  and  forward  to 

lalanKeal  crease  on  the  plantar  surface  and  across  the  pal- 

:e  obliquely,  ending  at  the  web. 

1  tlie  dorsum  again  at  the  original  starling-puint  and  with  « 

rved  incision,  join  the  ends  of  the  first  (Fig.  605). 


met  at  inciHiian  (or  &«• 


Fic.  606. — Amputation  of  big 
t«  oompltiod.    (p«raA(Hf.) 


Pig.  601. 


the  pap,  keeping  close  to  the  bone,  80  that  all  the  soft  parts 
^served  in  the  flap.  Divide  the  flexor  tendon — sometimes 
icult. 

tiah.  Divide,  first,  the  lateral  ligaments  to  your  left,  then 
,  and  finally  those  at  your  right.  Divide  the  plantar  liga- 
feting  ihe  loe,  as  in  the  case  of  the  finger.  Employ  drain- 
he  flap  into  position  and  suture.  The  shape  of  the  flap  and 
Ml  it  aiwumes  arc  represented  in  Figs.  606  and  607. 


7(.i 
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A.Mr'L'TATION  OF  THE  LlTTLt:  TOE 

!i!ii.\iiiii. — Begin  m  Hit;  inner  eriil  of  the  joint  line  and  cut  ohliqut 
downward  and  ovUward,  meeting  the  planlar  surface  at  the  joint  li 
below,  and  then  backward  and  inward  toward  the  web  (Fig,  bo', 
In  this  manner  a  convex  flap  is  formed  (Fig.  lioo).  Dissect  the  fls 
preserving  in  it  all  the  soft  parts.     Expose  the  Joint  line. 

Disarticulate.     Making  vigorous  traction  on  the  toe,   divide 
regular  order  the  lateral,  the  dorsal,  the  lateral  (to  your  riglit),  ai 
plantar  ligaments. 


i'li;.  dnS.  Fii..  <fij.  Fii..  6io. 

Fit.5.  ("tH  to  6]<j.--Am|jUljlioa  o[  thu  little  tic.     [Fa/abfitf.} 

Drain  from  the  upper  part  of  ilie  incision  and  suture.     The  po; 
lion  uf  the  eicatri.K  is  represented  in  Fig,  6io. 


AMPUTATION  OF  ONF  OF  THK  MFDIAN  TOES 

/Br«i<i«.  — The  line  of  the  joini  having  bec-n  determined,  begin  ju 
above  it  on  the  dorsum,  incising  forward  and  downward  to  just  b 
low  the  web,  crossing  the  palmar  surface  and  hack  to  the  slartin; 
point,  completing  the  racket  (Fig.  6ii).  Remember  that  the  met 
tarso-phalangeal  joint  is  considerably  above  the  line  of  the  wel 
Denude  and  divide  the  tlc\or  tendon. 

Dhiirliculale  in  the  manner  already  described  for  ihc  other  toe 
Drain  from  the  uj>per  end  of  the  incision  and  suture  [Fig.  612).     ' 


AMPUTATION  OP  TOE 


— t-ine  of  inCiaioD  lot  unipulatiaa       PM.  ftii. — Sutun  knd  ilraiiuae  afln 
olt«.     (fcaii.)  aailnlalion.     (t'laa.) 


c.  tij.—lABm  of  inciiion  (it  nmoxl  nl  ton  wilh  hMd  ol  comBpondJns 
BKUUnal*.     (rMm.) 
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AMPUTATION  OF  A  TOE  WITH  PART  OF  ITS 
METATARSUS 


This  amputation  presents  some  difficulties  in  dissecting  the  flaps, 
liecause  of  tlie  pulmar  projection  of  the  head  of  the  metatarsal. 

The  incision  is  racket-shaped,  as  in  amputation  of  the  toe,  l)ut  it 
begins  higher  up.  above  the  level  of  the  diseased  bone,  and  runs  down 
to  the  web,  across  the  palmar  surface  and  back  to  the  starting-point, 
as  represented  in  Fig.  6tj.  To  dissect  the  Baps  for  the  middle  toes, 
denude  the  dorsum  of  the  metatarsus  anddi\ide  it  with  the  bone  for- 


Pn.  614.— AmtnitBtioa  al  big  Ux  witb  bMi)  ol  fneUUmL     (Fdntni/.) 

cq)s,  and  lifting  upon  the  divided  end,  dissect  forward  along  the  pal- 
mar surface. 

The  metatarsus  of  the  Httic  and  great  toes  may  be  sawed.  In 
forming  the  flap  for  the  great  toe  and  its  mctataisus  (i'ig.  614)  do  not 
forget  to  remove  the  sesamoid.  Drain  as  in  amputation  of  the  toes, 
and  suture. 


AMPUTATION  OF  A  PART  OF  THE  FOOT 

As  in  tlie  case  of  the  hand,  the  rule  is  to  conserve  as  much  as  pos*- 
«ble  of  the  foot  with  this  proviso,  that  a  painful  mass  of  scar  tissue 
does  not  form  in  the  stump  and  the  action  of  the  flexors  of  the  fool  is 
retained. 

In  the  case  of  traumatism  or  gangrene,  where  the  soft  parts  are 
Iporc  involved  than  the  bone,  the  line  of  section  follows  the  healthy 
Jjjkin  and  the  bone  section  will  be  made  to  accommodate  itself  to  the 
flaps. 
^^JjfJfUQl  A  mputalion. — If  the  case  is  one  of  tuberculosis,  the  bone  i 


J^ 


I 
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1  the  skin,  ami  one  may  determine  the  upper  limit 
ne  ajid  divide  it  thirrc.  In  such  a.  case,  one  may 
lap,  »nd  make  a  dorsal  scar — llie  typical  ampuU- 
LU  says,  do  not  concern  yourself  with  the  formal 
s  a  Lisfranc  or  a  Chopart — excellent  exorcises  on 


le  Hoe  at  dciuana*       Pic.  «tA. — OWidinf  tb*  boDM.    (^mm.) 
Llnlioo.     (I'/oa.) 

saw  the  bones  where  you  must,  to  remove  all  the 

aosrcTie  or  traumatism,  then,  divide  the  tissues  to 
le  line  of  demarcation. 

the  palmar  and  dorsal  flaps  must  correspond  to 
foot  (Fig.  6is).    Once  the  soft  parts  are  divided, 
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they  should  be  retracted  by  dividing  th«ir  al lachments  close  to  the 
bone,  and  the  bones  arc  divided  high  enough  for  the  flaps  to  come 
together  (Fig.  ttitt). 
In  the  case  of  tuberculosis  make  a  transverse  incision  dorsally  and 


P*c.  4tT.— CoMrlng  oirnKit  icndoo) 


Fid.  bil. — Sulutr  unil  dninisKi      (fMa.) 


L 


shape  the  lung  palmur  flap  by  lrans6xion  and  cutting  outward,  or  Iqr 
cutting  from  without  inward  {i\.  6i;). 

SuUire  the  tendons  to  the  periosteum  or  fibrous  tissues,  for  if  the 
lendo-achillcs  is  left  unopposed  the  ru^ult  will  be  a  useless  stump. 
Resect  tla-  nerves  and  suture,  using  drainage  (Fig.  6iS). 


J- 
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AL  AMPUTATION  OF  THE  l-'OfXr 

!Ation  of  the  foot,  the  exact  piocccluTc  will  clq>encl 
condition  of  tho  os  calcis.  If  it  is  sound,  PirogofT's 
utiiiion  u  indiciled.  If  the  os  calds  is  diseased, 
on  is  indicated — a  disarticulation  at  the  ankle-joint, 
he  malleoli.  Hut  one  cannot  alway>«  dcteriniiie  Ixn 
c  of  the  OS  calcis,  and  therefore  an  incision  should  be 
permit  either  procedure  after  the  os  calcis  has 

—The  first  incision  extends  acrosii  the  sole  with  one 
%f  the  external  malleolus  and  the  other  3  finger's 


.ins  «(  indiioa  !<■!  t'lmp^tK  ampiiMtian  nf  (exit.     (V(*IL) 

le  lip  of  the  internal  malleolus.  (The  internal  mal- 
«cnd  quite  so  low  as  the  external)  (Fig.  619). 
evatw  the  limb;  you  fteize  the  foot  with  the  left  hand 
antar  incision  from  left  to  right;  that  is  to  say,  in  the 
foot  hefiin  the  incision  at  the  end  of  thcoulcrmalleo- 
Ic  it  a  finger's  breadth  below  the  internal.  In  the 
foot,  he^in  at  lite  internal  and  end  at  the  external 


ovement  several  limes,  for  there  is  always  cotiaider- 

accomplishing  complete  section  of  the  tendons,  some 

ique  to  the  line  of  incision  and  others  dci-p  and  Lm* 

'ts. 

n. — Connect  the  extremities  of  the  first  incision  by  a 
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dorsal  inci&ioD,  which  should  be  slightly  convex  forward  toward  the 
toes,  Tliis  line  crosses  over  the  head  of  the  astriigalus.  The  foot 
should  be  lowered  and  the  tut  made  from  left  to  right.  Kxtemion 
of  the  foot  will  facilitate  the  divliion  of  the  anterior  tendons  and 
ligaments. 

Now  distinguish  the  head  of  the  astralagus,  and  between  it  and  the 
articular  surface  of  the  malleolus  pass  the  point  of  the  knife  and  cut 


Fid-  Bio- — Bsetlaii  of  th«  UUnl  llctiaentt. 


Pio.  6ii. — Cluirint  die  utipcc  mi  IMwiud 
turttofa  ef  the  M  olcU.     (fMM.) 


downward  (Fig.  620).     By  this  means,  the  lateral  ligaments  are 
divided. 

The  posterior  ligaments  are  divided  by  cutting  along  the  upper 
surface  of  the  os  calcis  (Fig.  6)i).  The  joint  is  now  freely  exposed 
and  the  os  calcis  may  he  brought  into  view  and  examined.  In  exam- 
ining the  outer  side,  dis-sect  baclt  the  soft  parts  for  an  inch,  but  not 
quite  so  far  on  the  inner  side.  To  be  sure  of  the  condition  of  the  bone, 
Jts  substance  mast,  be  inspected. 


ki 
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(A)  Suppote  She  0$  Calcu  is  Sound. — Oasp  the  foot  firmly  with 
the  left  hand,  depress  it  and  pull  upon  it  at  tht-  ^iime  time,  while  the 
assisluiit  rciructs  the  flaps,  whicJi  have  been  loosed  from  the  sides  of 
the  bone. 

The  flaps  are  held  hack  hy  retractors  on  each  side,  4rhich  ate 
slipped  dowD  with  the  progress  of  the  saw,  the  assistant  bracing  his 
thumbs  against  the  heel. 

The  saw  is  started  in  the  upper  face  of  the  os  rakU,  a  finger's 
breadth  behind  the  astragalus  in  a  manner  to  tnke  off  a  slice  from 
above  downward  and  forward  (Fij;.  633).     With  the  completion  of 


4 


fia,  6*1.— Saetian  of  tbc  «  e^eb.     Tha  bit  dir«cUd  d»>rBinrd  (ttd  tormrd.     Tbe  te> 
indon  flippy  aown^utA  —  ibe  •>«  pracncMa.    (FaraWa/.) 


this  seciioi),  the  foot  is  removed,  and  the  posterior  part  of  the  divided 
03  calds  is  left  in  tbc  heel  Bap. 

The  next  step  is  to  saw  of  Ike  maOwli.  Begin  by  completely  de- 
nuding these  ptucesscs  of  their  covering,  skin,  fascia  and  tendons. 
C^rry  the  denudation  upward,  a  ilistnnce  of  two  fingers'  breadth  be- 
hindjustabove  the  level  of  ihcarticularsurfacc  of  the  tibia,  bfront. 
The  posterior  tendons  especially  are  sometimes  difficult  to  dislodge 
from  their  groove. 

The  line  of  section  being  thus  cleared,  the  lice!  flap  is  held  well  i^> 
toward  the  calf,  out  of  the  way,  by  the  assistant,  who  also  suppoits 
tbc  leg  in  the  horizontal  position. 

It  is  well  (or  the  operator  to  steady  tbc  limb  by  seizing  one  of  the 

malleoli  with  a  bone-holding  forceps.     The  saw  enters  just  above  the 

articular  line  in  front,  and  emerges  a  full  liner's  breadth  above  that 

Ic\-el  (Kg.  6»3).    If  Ihc  scciion  is  not  carefully  made,  the  coapta- 

49 . 
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tion  of  the  sawed  surface  of  the  os  calcU  to  that  of  the  tibia  may 
be  imperfect. 

Complete  the  hemoslasis,  bring  the  two  bone  surfaces  together,  and 
EUtuic  the  anterior  tendont;  to  Ihe  fibrous  covering  of  the  under  sur- 
face of  the  OS  calcis,  the  belter  to  fix  this  stump  in  position.  If  it  is 
feared  the  bone  wilt  slip,  one  or  two  bone  sutures  may  be  employed. 
Suture  the  skin,  usually  employing  drainage. 

(B)  Suppose  the  Oi  Calcis  is  Diseased. —Iv.  case  the  os  calcis  is  dis- 
eased, il  must  be  entirely  removed,  instead  of  sawed. 


Pig.  a*j'^ — Pari'  reini^vcd  In  PlrDgoITi  tmpuiillon  fepr«4cnt«<]  k  dftik-     \yt«u^  \ 

The  left  hand  strongly  flexes  the  foot,  until  the  posterior  end  of  the 
06  calcis  points  upvard  (Fig.  614],  and  as  the  point  of  ihc  knife  dis-  ' 
sects  the  tissues  off  the  left  side,  the  foot  is  rotated  to  the  right,  atid 
when  working  on  the  right  side,  rotated  to  the  left;  in  this  manner  the j 
09  calcis  is  finally  enucleated,  being  careful  to  follow  (he  bone  closet; 
and  not  to  "button-hole"  the  flap. 

Remember  the  principal  vessels  arc  to  the  inner  side  and  are  to  1 

I  lifted  up  with  the  flap. 
Especial  care  is  required  when  theattachment  of  the  tendo-achillesj 
is  divided;  iJic  bone  roust  be  shaved,  for  il  is  here  practically  sut 
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Pld.  614.— Omuijsliiin  of  Ihc  poiUrioi  turflct  ol  tilt  on  ulca.     iPtratnf,} 


fm.  6*5.— SyiDa*>  KoipuUtloa  tl  Ih*  foe*,     (fara^mf.^ 


tin;  Ijone,  keeping  il  in  dose  contact  wmi 


Fig.  616. — Satun  and  drainage.     (Viaii.) 


must  be  carried  upward  for  an  inch  and  the  malle 
pletely  exposed. 

Rleaclv  the  leg  with  a  hoiie-hoiding  forrc|>^,  :»iid  : 


1  .-  „ , . .  1.:., ..  1 1,, 


AUPIITATIUN    or   LEC 

ful,  i>rohibiling  Ihe  use  of  .irtificial  limlw.  the  "point  of  cU'Ction" 
was  high  up.  The  knee  was  flexed  and  Uie  palienl  made  use  of  a 
"peg-leg,"  the  weight  falling  on  the  patella  (Fig.  697). 

With  present  methods  the  scar  is  a  matter  of  less  concern  and  the 
aim  should  be  to  amputate  as  low  down  as  pos&ible,  to  ihc  end  that 


it;; 

-I>e«-I«.-     (V^'-y 


Via.  dit. — AibUul  Inb       FN.    «!«.— AopwUlio*  ol 
•wHed.     (rnM.)        Ifc.    Um*  of  BXdoa  of  -ofx 
pMto  a^  beat.    (fMaJ 


the  mu»des  may  be  prcwrvcd  to  render  efTicienl  an  artificial  limb 
(Fig.  6ti). 

Thb  principle  b  tnie  only  within  certain  limits.  Amputation* 
just  above  the  ankle  never  tumish  a  ^oo.!  slump  for  an  ariilicia)  limb. 
It  is  bctlCT  10  amputate  at  liic  jumrtion  of  the  middle  and  lower  thirds, 
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In  the  case  of  traumatism  and  gangrene,  then,  do  an  atypical 
amputation,  prescrvinK  carefully  the  sound  tissue  and  dividing  the 
bone  til  acconimodati:  ihu  skin  flap. 

If  the  bone  is  involved  to  a  greater  extent  than  the  skin,  as  in 
tuberculosis,  a  typical  amputation  may  be  done.  If  the  stump  be- 
low the  knee  is  4  inches  long  it  can  manage  an  artificial  limb. 


Pig,  CjJ. — Loosening  the  altachrtienli  i>f 
the  flap  to  th«  tibia.     {Vfau-i 


PiK.  634.— DissKiing  up  the  inusc1« 
^tb  the  Hrlcry.     {I'rau-) 


There  arc  numerous  methods  of  amputating  the  leg,  some  appro- 
priate to  one  level  and  some  to  another,  but  for  the  sake  of  simplicity 
but  one  need  be  described — one  which  may  be  used  with  fair  success 
in  any  part  of  the  leg.  In  any  case  avoid  redundancy  of  flap  if  an 
artificial  leg  is  to  be  worn. 

Itiision.^Bcfiin   with  a  circular  incision  of  the  skin  about    zij 

incht's  below  the  level  of  the  proposed  hune  section  (Fig,  62q].     This 

incision  wiJ)  divide  the  skin  and  aponeurosis.     If  front,  carefully 
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Reparate  Ihc  skin  from  the  tibial  crest  (Fig,  630).  Next  dhiJc  the 
muicks  at  the  level  of  the  retracted  skin.  Divide  the  muscles 
completely,  but  make  the  tncbion  oWiqui;  to  the  axis  of  the  limb,  so 
that  the  incUion  reaches  the  bone  at  a  higher  level  than  at  the  sur- 
face (Fig.  631). 

To  be  certain  that  all  the  muscles  are  divided,  one  may  re-pass  the 
bistoury,  as  in  the  forearm  (Fig.  596).  Next  licnudc  the  bones  with 
the  ru^ne,  reaching  above  the  level  at  which  the  bones  arc  to  be 
sawed.  This  denudation  is  most  difficult  and 
tedious  behind,  on  account  of  the  fibrous  at- 
tachments of  various  muscles. 

The  interosseous  membrane  is  to  be  detached 
by  a  few  vigorous  strokes  with  the  riiginc  from 
below  upward.  Divide  it  at  the  level  of  the 
proposed  bone  section. 

Retract  the  flaps  with  three  fiaunc  compresses, 
one  passed  belwewn  the  bone*,  one  applied  in 
front  and  one  behind;  all  to  be  held  firmly  by 
the  assistant. 

Begin  ihe  iateing  by  notching  the  tibia,  then 
completely  divide  the  ri!>ula  and  end  with  the 
section  of  the  tibia.  Plane  off  the  projecting 
angle  of  the  anterior  border  of  llic  tibia,  resect  the  nerves  and  ligatc 
the  bleeding  pomts.  Be  sure  the  fibula  is  not  left  longer  than  the 
libiii  to  interfere  wilh  an  artificial  limb.  Drain,  suture  the  anterior 
muscular  flap  to  the  posterior,  and  suture  the  skin  (Fig.  632). 


I 


PlC.     ttS- — AlDJIUl*- 

liod  cmnplcM.    Tnu*- 
vmN  ilniiua*.    (r«MIJ 


AMPUT.\TION  THROUGH  THE  KNEE-JOINT 

This  operation  ^ould  be  done  ui  preference  to  an  amputation  of 
the  thigh. 

"The  femoral  artery  having  been  controlled,  the  limb  supported 
over  the  edge  of  the  table  and  slightly  flexed,  the  surgeon  standingon 
the  right  side  of  either  limb,  marks  out  two  broad  lateral  flaps  aa 
folloA-s:  his  left  thumb  and  index  finger  being  placed,  the  former  over 
the  center  of  the  head  of  the  tibia,  the  latter  at  the  corresponding 
point  behind,  up|>ositc  the  center  of  the  joint,  he  marks  out  (in 
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case  of  the  rigbt  limb)  un  inner  flap  by  an  Indsioii  whi<:h  cumnaenceii 
behind  al  the  index  finger  and  runs  down  the  back  of  tiie  leg  for  jj^ 
inches,  and  then  curves  up  to  the  thumb.    A  simitar  flap  is  shapedfl 
oil  the  outer  side.  ^ 

"The  inner  flap  must  be  slightly  larger,  in  view  ol  Ihv  large  side  of     , 
the  inner  condyles. 

"  The  flaps  consist  of  skin  and  fascia.     When  they  have  been  raised 
to  the  level  of  the  arliculation,  the  ligamentum  patelliie  is  severed,  ] 


Pm-  631. — Amputation  ol  tbich.     ClmlU  inCiiidR  al  Ok  ilaii. 

allou-ing  the  patella  to  go  upward.     The  soft  parts  around  the  joint 
are  then  tut  through  with  a  circular  sweep  and  the  leg  removed.    In 
doing  this,  the  limb  being  flexed  to  relax  the  parts  and  facilitate' 
opening  the  joint,  the  semicircular  cartilages  will  very  lilcciy  he  found  | 
encircling  the  condyles  of  the  femur  and  are  to  be  left  in  situ  by] 
dividing  the  coronary  ligaments  which  tie  them  Ici  the  tibia, 
condyles  should  always  be  saved  if  possible  fca-  they  favor  the  uscfd 
nes8  of  an  arti&ciaV  \im\>.   V-tscw.  vVnt  wxvcs.  ligaie  the  vessdSjij 
drain  and  sulute."    Uaco\j««;*Qv«^<v;'^^'«*«^^ 


AMPUTATION    or  THIGH 

AMPUTATION  OF  THE  THIGH 
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Delerminc  the  level  of  the  bone  section.  About  the  dh^tance  oIon« 
diameter  of  the  limb  below  this  level,  describe  a  circular  incision, 
dividing  the  skin  and  fiisiia,  which  may  descend  u  little  further  be- 
hind than  in  front,  if  desired. 

The  patient's  legs  arc  drawn  out  well  over  the  edge  of  the  tabic,  the 
sound  limb  flexed  and  the  injured  one  held  by  an  asfostant.     The 


V 


3i(.jfU^«U. 


PtO.  6)4. — Ampatathm  of  thiiih.    LooMonns  lb*  lUp  ifltr  ■  dmiar  ikb  Natka- 

operator  stands  to  the  ouI»idc.  Another  assistant  encircles  the  thifih 
above  the  1l-vcI  of  the  incision,  with  his  hitndi:.  If  the  conventional 
amputating  knife  Li  used,  begin  (on  tlic  right  thigh)  by  passing  tlic 
knife  under  the  limb  and  with  its  heel  rt.-sting  ujwn  the  u]iiM;r  surface, 
bring  it  in  a  circular  sweep  back  around  the  thigh,  dividing  succcs- 
sively  the  integument  of  the  interna],  inferior  and  external  surfaces. 
The  pottition  of  the  hand  may  be  slightly  changed  and  the  incision 
continued  up  over  the  anterior  surface;  or  that  may  Ix'  divided  by  » 
second  movement  (Fig.  633). 

In  the  meantime,  the  left  hand  has  steadied  llie  itkin;  the  assistant 
now  retracts  it  while  IXi  fibmus  attachments  arc  UMwencd  <I''ig.  6.44) 
until  there  b  a  separation  of  at  least  three  fingere'  breadth.    At  the 
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level  of  the  retracted  skin,  divide  the  muscles  as  the  skin  was  divided, 
aiming  to  reach  the  bone.  But  the  divided  muscles  do  not  equally 
retract,  and  a  second  circular  incision  of  the  muscles  at  the  level  of  the 
reUacled  skin  is  necessary  to  insure  a  uniform  stump  (Fig.  638), 

Denude  the  femur  beyond  the  level  of  the  proposed  bone  section. 
Direct  the  assistant  to  retract  the  flap  with  two  lateral  compresses  or 
reUactors. 


Pia  aj5.— AcapuUlion  ot  IbLgh.     Circular  tcccinn  of  tbt  miuclu  tiUx  tctnction  at  akin. 

Saw  the  femur,  ligate  all  vessels  likely  to  bleed,  suture  the  muscles 
over  the  end  of  the  femur,  drain,  and  suture  the  skin. 


AMPUTATION  OP  THE  HIP-JOINT 

"Primary  amputation  of  the  hip  comes  under  consideration  in  any 
extensive  crush  of  the  thigh  or  gunahot  injury,  but  offers  hardly  any 
chance  while  ihe  primary  shock  exists. 

"The  bellet  p\at\  is  to  try  and  check  the  hemorrhage,  clean  the 
wound  as  mut\\  a.sv«^^v\i\c,vw;V'K\*.'j?Lvi,-iR«\A'«Aii.  The  patient 
having  ra\UedUom  vWsVoOt,TL\^eL?^T.v'«*,^V^^-«^%^^^*K<.sria. 


AMPUTATION  HIP-JOINT 


being  immincnl.  amputation  is  indicated  with  a  fair  prospect  of  sav- 
ing life."  "  •  The  (nsl  step  hlo  control  hfrnurrkage.  •  •  •  But  ihcru 
is  one  method  safe  and  applicable  lo  all  cases  and  especially  when  the 
surgeon  is  unaccustomed  to  the  operation,  and  chat  is  to  divide  the 
common  femoral  vein  and  artery,  each  between  two  ligatures.  There 
is  then  no  further  bleeding,  except  from  the  region  of  Ihc  crucial 
anastomosis  behind,  the  vessels  forming  which  arc  easily  picked  up 
and  divided." 

l-'ormalion  of  the  Flaps. — "From  the  lower  end  of  the  longitudinal 
incision  for  Ijnng  the  ves.<iel3,  a  circular  incision  is  continued  around 
the  thigh,  the  skin  ilaps  retracted  and  the  soft  i>aTl»  divided  as  ampu- 
tation of  the  thigh."     (Walsham's  Surgcrj.) 

Seitn's  Bloodless  Amputaihu  at  the  llip-joint. — First  incision:  with 
the  pelvis  resting  on  the  lower  edge  of  the  table,  make  a  straight  in- 
ci-sion  (beginning  about  3  inches  above  the  great  trochanter)  about 
8  inches  in  length,  directly  over  the  center  of  the  great  trochanter, 
and  parallel  to  the  long  axis  of  the  limb.  When  the  knife  reaches  the 
great  Iruchantcr,  its  point  should  lie  kept  in  contact  with  ihc  bone 
the  whole  length  of  the  remaining  part  of  (he  incision. 

The  margins  of  the  wound  are  now  rctiactcd  and  any  spurting  ves- 
sels secured. 

The  trochanteric  muscular  attachments  arc  now  severed  close  to 
the  bone  with  a  stout  scalpel.  The  cleaning  of  the  digital  fossaand 
the  division  of  the  obturator  cxtcrnus  tendon,  require  special  care. 
The  thigh  is  now  fle-tcd,  strongly  abducted,  rotated  inward,  when 
the  capsular  ligament  is  divided  transversely  at  its  upper  and  poste- 
rior aspect.  The  remaining  portion  of  the  capsular  ligament  Is  sev- 
ered, while  the  thigh  is  brought  back  to  a  position  of  slight  flexion, 
after  which  it  is  rotated  outward  and,  if  possible,  the  ligamentum  teres 
is  cut.  If  ihis  cannot  be  done,  the  head  of  the  bone  is  forcibly  dis- 
located upon  the  dorsum  of  the  Uium  by  flexion,  adduction  and  rota- 
tion of  (he  thigh. 

The  trochanter  minor  and  upper  part  of  the  shaft  of  the  femur  arc 
cleared  by  using  a  scalpel  and  periosteal  elevator  alternately.  At 
the  completion  of  this  part  of  the  operation,  the  femur  is  in  a  position 
of  extreme  adduction  and  tlie  upper  portion  projects  some  distance 
from  the  wound. 
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I 


If  the  ^urgeoD  has  kept  in  d(»c  contact  with  the  linne  and  has  i 
the  knife  ftpttringly  and  the  periosteal  elevator  freely,  the  hcmorrhagj^ 
has  been  ^gbt.  jH 

Elastic  fonstriclioK  is  now  i^ipUed.  Bring  the  limb  down  in  a 
straight  line  with  the  l)ody.  A  IcHig  straigiil  hemo.ttalic  (orcejjs  is 
[nserted  into  the  wound  behind  the  femur  atid  on  a  level  with  the 
trochanter  minor  when  in  a  normal  position.  The  instrument  i* 
then  pushed  inward  and  downwiird  2  inches  below  the  ramus  of  th^ 
ischium  and  just  behind  the  adductor  muscles.     As  soon  as  the  pole 


FiC  fij6p — ^Am^jutttioo  «t  bip-joiat.     ElvCiccoiatHction  camplDCcJ  by  wnstricliEtc  tba 
patorior  Mgment  o[  tho  thigh.     Plapt  totiat4,  indudJiiB  kll  the  tiuutt  dows  to  th«  iiiiiKlati 

can  be  felt  under  the  skin  in  this  location,  a-inch  incision  is 
through  the  skin,  through  which  the  instrument  is  made  to  cmcr 

After  enlarging  tlic  tunnel  made  in  iho  soft  lissues  by  diUling 
branches  of  the  forceps,  a  piece  of  aseptic  rubber  tubing,  3 
4  feet  in  length,  is  grasjied  in   ihc  middle  with  the  forceps 
drawn  along  the  tunnel  as  the  forceps  are  withdrawn,  whereupon 
rubber  lube  is  cut  in  two  where  it  was  held  by  the  forceps. 

With  one-half  of  the  lube,  ihc  anterior  segment  of  the  thigh! 
conslriclcd  sviflidct\\\v  ^^tAv  \ow\\y;TCcyl  both  the  arterial  and 
ous  circuUVion  comvVvAv. 


AMPUTATION    niP-JOINT 


78. 


Keforc  Ihc  constrictor  Is  tied,  the  limb  should  be  held  in  the  vertical 
[tosition  long  enough  to  render  it  practiailly  bloodless.  The  elastic 
constrictor  is  i-ilhtr  tied  or,  stili  better,  held  with  a  (orcciis  at  the 
point  of  crossing. 


Fio.  bj7. — Scud'i  meihod  ol  irsrforinlim  bloodlm  amtnUtEoa  *t  ilu  hitj-joiot.  Diilo- 
cation  tji  het^  t^  femur  ftnii  i^ppor  portion  of  >haft  tliroufb  itrmigbl  alemkl  kneldon. 
BlMlic  tonitricton  !n  pUcr;  the  ftnUrior  one  U(d. 


The  posterior  segment  of  the  thigh  is  constricted  by  tlie  remaining 
half  of  the  tube,  which  ii  drawn  sufficiently  tight  behind;  Ihc  ends  of 
tb«  tube  are  made  to  cross  each  other  and  arc  brought  forvrard  and 
made  to  include  the  anterior  segment,  when  they  arc  again  firmly 
drawn  and  tied,  or  otherwise  fastt'ncd  above  the  first  constrictor, 


78a 


SOME  PRACTICAL  AMPUTATIONS 


furnishing  an  addilional  security  against  hemorrhage  from  the  larger 
vessels  in   the   anterior   flap,   when   cut   during   the   amputatioo.. 
(Fig.  636).  4 

After  the  principal  blood  vessels  have  been  tied,  the  posterior  con- 
strictor is  removed  and  additional  bleeding  points  are  secured  befor. 
the  anterior  constrictor  is  removed  (Fig.  637). 

Surface  compression  with  a  compress  wrung  out  of  hot,  normal 
salt  solution,  is  a  valuable  aid  in  minimizing  the  hemorrhage,  aft 
the  removal  of  the  constrictors, 

"As  this  method  of  controlling  hemorrhage  does  not  require 
presence  of  a  skilled  assistant,  it  will  prove  of  especial  value  in  em 
gency  cases.  The  operation  can  be  performed  with  the  instruments 
contained  in  every  pocket  case.  Should  an  elastic  tube  not  be  at 
hand,  the  constriction  can  be  made  in  a  satisfactory  manner  by  sub- 
stituting a  cord  made  of  sterile  gauze,  tightened  with  a  lever  of  some 
kind,  as  is  done  in  applying  the  ordinary  Spanish  windlass."  (Senn, 
Practical  Surgery.) 

The  amputation  is  completed  by  cutting  a ntero- posterior  flaps  as 
shown  in  Fig.  636. 
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CHAPTER  XXin 

DILATATION  OF  THE  SPHINCTER  ANI;  OPERATION  FOR 
PILES;  OPERATION  FOR  FISTULA 

DILATATION 

Temporary  paraly&is  of  the  anal  sphincter  is  the  preliminary  st«p 
to  mo^t  of  the  interventions  on  the  rectum,  and  is  of  itself  usually 
sufficient  for  the  cure  of  fissures. 

The  patient  should  be  purged  the  day  preceding  the  operation 
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FtS.  111*.— Diliiaiion  of  tti«  rKtum.     (Vmh.) 

and  the  rectum  should  be  washed  out  with  soap  and  water,  prclim- 
inar>-  to  the  actual  operation. 

General  anesthesia  is  almost  indispensable  and  it  needs  to  be  pro- 
found, for  the  anal  reflex  is  one  of  ilic  last  to  yield.  Spinal  anes- 
thesia is  often  useful  in  anal  operations. 
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DILATATION   OF  TlIK   SPinNCTKR    ANl 


In  thv  iilisrticc  of  a  .ipecial  tlilittor,  be);;in  by  intterting  the  two 
thumlis  back  to  back,  and  bracing  the  iingcrs  against  the  outer  sur- 
face  of  the  hips,  .itrelching  the  sphincter  by  rhyllimic  movements  of 
the  thumbs,  gradually  increasing  the  force.  There  is  no  danger  of 
overdiliitation,  so  conlinue  until  ihe  thumbs  are  in  contact  with  the 
isdiial  tuberosities  (Fig.  6^8).  Drainage  b  indicatec)  in  simple 
dilatation  for  fi:t!«urc. 


Employ  cilher  one  large  or  two  or  three  small  tubes  well  wrapped 
with  iodoform  gauze  soaked  in  cocainized  vaseline  (vaseline  thirty 
parls,  cocaine  one  part),  in  order  that  tlie  subsequent  pain  may  not 
be  so  severe  (Fig.  639).  The  tubes  may  be  removetl  on  the  second 
day  and  the  bowels  moved  on  ihe  Ihird. 

OPERiVTION  FOR  HEMORRHOIDS 


Most  cases  of  piles  are  curable  by  local  and  constitutional  treat* 
ment;  however,  those  that  are  very  large,  bleeding  and  inflamed, 
require  an  ojjcralion  for  their  removal  and  radical  cure, 

TTuvti  are  several  methods  of  procedure,   many  of  which  arc 
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[succci^u],  uone  dangerous  and  quite  within  the  scope  of  every 
practitioner. 

The  following  may  be  recommended  in  those  cases  in  which  the 
marginal  tumors  are  well  defined  but  not  pedunculated: 

Begin  by  a  careful  clcansinR  of  the  bowel  by  purgation  and  lavage. 
Three  days  before  the  oiwration,  give  a  free  purge  and  |)rescrilie  a 
liquid  diet.  Prescribe  an  enema  each  morning  and  evening  for  the 
next  two  days.  On  the  day  preceding  the  operation,  it  is  a  good  idea 
to  (hccis  peristalsis  with  a  small  dose  of  opium. 
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Fio.  64a-~M>1claB  thrflTdiKuion.  (Vmb.)    Pic  641.— PualngUwlnlnitiir*.  (Vmh, 


Employ  general  anesthesia.  Carefully  cleanse  the  pcri-anal  region 
and  scrub  the  rectum  with  soap  and  water.  Dilate  the  anu»,  as  pre- 
viously described;  and  when  the  dilatation  is  complete  the  anal  orifice 
will  be  everted  more  or  less,  presenting  3  ring  of  pile  tumors.  Fasten 
the  pile  tumor  with  a  forceps,  and  at  it.s  lower  cjid,  make  a  short 
curved  incision  (Fig.  640).  llic  ind^on  involves  only  the  akin, 
which  is  to  be  loosened  from  the  underlying  structures  by  a  little 
blunt  dissection.  Suture  this  part  of  the  skin  before  proceeding 
further,  using  a  small  curved  needle  armed  with  a  No.  a  catgut. 
Tie  the  suture  moderately  tight  and  leave  the  thread.*  long  for  a 
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landmark,  which  will  be  appreciated  later  on.  Pass  two  or  three 
sutures  in  this  manner,  depending  upon  llic  length  of  ihc  incisioD 
(Fig.  641). 


FM*  04Ji^FrHinff  Ui«   vcinn  by   blual         FiO.  64]^*~l'i|Dilion   of   tho   fini    TMcolu 
diuKtloa.    (Kmn.)  pntkto.    (Khn.] 


imtDrtv     (IVatrO 


Ptc.  64x- — LiRttioi)  of  th«  lad  vmcdIw 

pvdii:l«.     (I'M*.) 


Again  prolong  the  incision  on  either  side  a  Utile  way  and  detach, 
by  blunt  dissection,  the  lips  of  the  wound  from  the  veins  beneath,  by 
which  means  a  sort  of  pedicle  is  formed  (Fig.  642).  Thi.*  pedicle 
tistx  of  a  part  of  the  vein.4  which  are  to  be  ligated  And  excised. 
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Pass  a  ligature  around  a  p.irt  of  ihe  veins  (Fig.  643)  an<l  tie.  Di- 
vide the  ligated  veins  to  the  outer  side  and  cut  tlic  licatures  short. 

Now  pass  a  suture  so  as  to  endose  and  cover  in  the  stump 
(Fig.  644)- 

Agaiu  prolong  tlie  0rigi11.1l  incision  on  each  side  of  the  base  of  the 
tumor  and  expose  more  of  the  pedicle;  ligate,  excise  and  suture  as  be- 
fore, until  finally  the  upper  pole  of  the  tumor  is  readied,  and  the  last 
of  the  pedicle  tied  off  (Fig.  645). 

The  terminal  sutures  enclose  the  last  slump  of  Ihe  pedicle  and  com- 
piclc  the  repair  of  the  incision  at  the  same  time  (Fig.  649), 


Pio.  646.— Applrit«tlululiutu».   (Vi/m.) 


Pre.  ft* J. — TrMlimnt 
pUet  by  cautery. 


of    ulMtsted 
(I'M".) 


It  is  better  to  proceed  thus  from  below  upward  in  order  that  the 
blood,  always  considerable,  will  flow  downward  and  mask  only  the 
field  already  sutured. 

The  line  of  incision  must  follow  closely  the  base  of  the  tumor,  for 
if  the  edges  of  the  wound  are  too  widely  separated,  the  strain  may 
cause  the  sutures  to  tear  out. 

If  the  whole  of  the  ana!  circumference  is  involved,  it  is  necessary  to 
treat  in  the  manner  described  the  two  sides  only. 

Do  not  disturb  the  anterior  and  posterior  poles  of  the  anal  border, 
aitbough,  if  necessary,  those  points  may  be  touched  up  with  the 
ihermo-cauterj". 

Place  drainage-tubes  wrapped  with  iodoform  gauze  saturated  in 
vasdinc,  as  described  under  tlie  head  of  Dilatation  of  the  Sphincter. 


miATATION  f)F  THE  SPITTNCIFR    AMI 


The  siibiicquoil  i>ain  i*  always  severe  and  w-ill  require  a  Iiypoder- 
inic  injection  «f  moqihim-.  R<'(entiun  nf  urine  U  often  present. 
Tlie  external  dressings  slumld  I>e  changed  daily  and  liquid  diet  mitin- 
.totncd  for  five  or  six  days  and  the  bowels  kept  under  restraint.  Do 
not  be  concerned  with  the  swelling. 

On  the  sixlJi  day,  remove  the  drainage-tube;  on  the  seventh,  open 
Uie  bowels  with  castor  oil  or  compound  licorice  powder,  one  he&inng 
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Fio.  *.t8.— Liiyuni  opeo  the  (rtwlc  ol  fi«ul»  on  Iba  SJDa<nd  dindor.     (('«■.] 

tcaspoonful  every  (our  hours  till  the  bowels  move,  and  instruct  the 
patient  to  cleanse  carefully  the  ana!  region  after  each  movement. 

The  sutures  will  be  absorbed  and  if  none  give  way  too  soon,  the 
healing  will  be  complete  in  about  two  weeks;  otherwise  iherc  may  he 
B  raw  surface  which  will  need  to  be  dressed  a  little  tonRcr. 

In  certain  cases  there  is  no  wcll-dcfincd  tumor,  but  the  surface  is 
ulcertUed,  infected  and  exceedingly  painful,  and  is  unaffected  by  pa- 
tient local  treatment. 

In  such  a  case,  the  thcrmo-cautcry  will  probably  give  the  best  re- 
sults.    For  one  or  two  days  the  patient  is  kept  in  bed  and  a  moist 
dressing  applied  which  will  diminish  the  swelling. 
^^^^if  genera)  jAf^thesla,  cleaiisc  and  dilate  the  anus.     The 
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thcriDO-cautcry  k  heated  to  a  dull  red.  Pressed  into  tlie  tumor,  it 
loses  ils  glow  (Fig.  <i47).  Reheat  it  aiul  reapply  s  short  distanec 
from  ihc  point  of  application,  and  in  this  manner  proceed  until  the 
pile  has  been  well  punctured.  It  is  not  necessary  to  puncture  deeply. 
Apply  drainage  and  a  moist  dressing.  The  subsequent  pain  is  al- 
ways severe  *ncl  must  he  conlrolletl  by  a  hypodermic  of  morphine. 
There  may  be  retention  of  urine  requiring  relief  by  calheterijcation. 
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PlO.  649.— CAUttcUatlon  of  Iba  divuticul*  el  Ik*  bUdL     (I'Ma,) 

The  dressing  must  be  renewed!  twice  daily.  The  eschar  will  drop  off 
between  the  fourth  and  eighth  day,  and  the  bowcl»  stwuld  be  moved 
about  the  eighth  day.     The  cure  will !«  complete  in  about  a  month. 


OPKKATtON  POK  AKAL  TISTtTLA 

A  grooved  director  is  passed  through  ihc  fistulous  Iract  and  emerg- 
ing in  the  rectum,  its  p<»nt  is  caught  by  tlie  finger  in  the  reclum  and 
brought  outside  the  anus.  The  whole  length  of  the  tract  is  laid  ojjen 
(Fig.  648). 

The  diseased  tissue*  are  then  curetted  or  touched  with  the  cautery 
(Fifi.  649).     Pack  with  gauac  until  repair  by  granulation  is  complete. 
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CHAPTER  XXIV 

PHIMOSIS;  PARAPHIMOSIS;  CIRCUMCISION; 
HYDROCELE;  CASTRATION 

PHIMOSIS 

Phimosis  ma)-  be  congenital  or  acquired,  though  it  Is  much  more 
frequently  the  former.  There  is  usually  present  one  or  both  of  two 
conditions:  a  redundant  prepuce  with  contracted  orifice;  or  a  frenum 
so  short  as  not  to  permit  retraction  without  marlicd  bowing  of  the 
organ. 

The  disturbances  produced  by  congenital  phimosis  are  due  eith' 
to  mechanical  inti'rfercnce  or  reflex  irritabiUty,  although,  of  course, 
many  cases  of  phimosis  seem  to  give  rise  to  the  symptoms.  The 
mechanical  interference  may  lead  to  infection,  balanitis,  or  even  ure- 
thritis, or  to  straining  which  may  be  the  origin  of  an  inguinal  or 
umbilical  hernia;  the  straining  may  also  produce  prolapsus  ani  or 
hydrocele  by  prt'^sure  on  (he  spermatic  vessels. 

The  reflex  s\  mptoms,  often  due  perhaps  to  the  adhesions  of  the 
prepuce  to  the  glans,  are  numerous  and  varied,  the  most  common  be- 
ing disturbances  of  miclurition,  erelhrism,  and  functional  nervous 
(k'rangements. 

Eveiy  case  of  [ihimosiij,  tliLTifort',  should  receive  attention  in  in- 
fancy, and  in  gi'ni'r:il  the  only  treatment  worth  while  is  circumcision. 

The  acquired  phimosis  of  adult  hfc,  most  often  due  to  acute  in- 
fective inflammations,  is  usually  to  be  relieved  by  antiseptic  washes 
and  treatment  addressed  to  the  septic  cause. 

PARAPHIMOSIS 

Paraphimosis  has  its  origin  in  certain  malformations,  traumatism, 
or  inflammaliO'ns,  at\A  a\>V^^f*  '"  many  degrees  of  se\-erity.     In  some 
causes  it  is  easily  ted\3LcciV^Tvo\X\«-s,\««i\i'i^^J>^*\'^wiV-*k\v's^ 
There  is  a\ways  \.\\e  ia^%«  ."«^  ^''"^  ^-"^^  ^^-^^^v^^  ^^,^\  ^^ 
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tion,  sloughing,  or  gangrene.  1'hc  appearances  are  more  or  less  con- 
stant: the  exposed  glans  is  swulleuainl  rciltlcncd;  behind  it  is  a  collar 
of  congested  mucous  membrane;  behind  this  a  deep  furrow  in  which 
lies  the  constricting  band;  iind  behind  tins,  another  band  of  swollen 
integumenu 

An  effort  must  be  made  at  once  to  reduce  the  foreskin.  The  re- 
duction is  always  painful.  Begin  by  thoroughly  clcansingand  cocain- 
izing the  parts.  Ajiply  a  comjircss  saturated  with  a  30  per  cent. 
solution  of  cocaine  and  then  wail  ten  minutes. 

Smear  a  little  vaseline  on  the  balano-prcputial  furrow,  but  not  m^r 
tiic  glans  generally,  else  the  manipulating  fmgers  will  slip. 


Pic.  Ajn. — R«'tucin(  ■  [>*iiphliiiotl>.     tSUmttl^ 

The  purpose  is  to  apply  a  slow,  firm,  and  progressJve  pressure  to  the 
engorged  tissues,  ai  tlie  same  time  making  traction  forward  on  the 
foreskin  and  pressure  backward  on  the  glans. 

llicre  arc  several  ways  of  doing  this,  of  which  the  following  is  an 
excellent  methodt  grasp  the  penis  behind  the  gtans,  between  the  first 
and  second  fingers  of  each  hand,  and  while  these  make  compression 
and  traction,  the  two  thumbs  are  braced  against  the  apex  of  the  glans 
(Fig.  650). 

After  reduction  is  accomjilished,  measures  must  be  employed  to 
subdue  the  infiammation  and  the  patient  advised  of  the  necessity  for 
a  circumcision  later  to  insure  against  a  recurrence. 

If  reduction  cannot  be  accomplished  by  the^  measures,  an  opem- 
lion  must  be  done  without  delay.  The  purpose  Is  to  divide  the  re- 
stricting band,  which  lies  in  the  groove  between  the  two  rtdges. 
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Inject  a  li      ;  cocaine  along  the  line  of  kncisiou  which  is  luiually  in 
the  middleL      of  the  dorsum  and  just  behind  the  corona  {Fig.  571). 

Use  the  pc  t  of  the  knife,  making  short,  firm,  shallow  cuts,  unl 
the  constrictii, ;  band  is  felt  to  yield.  A  loo  bold  incision  may  resi 
in  seriously  wounding  the  corpora  cavernosa. 


Fig.  lisi. — Dividing  the  conslricling  buid  in  parnphiinosia.     {Vta*.} 

The  bleeding  in  any  event  will  usually  be  free  but  ceases  spontane- 
ously. The  wound  which  at  first  was  vertical,  becomes  transverse 
when  reduction  is  completed,  and  is  sutured  in  that  direction. 

Apply  a  moist  dressing  and  if  there  is  no  ulceration  or  gangrene,  the 
swelling  will  soon  subside.  But  in  this  case  also  the  patient  must  be 
advised  of  the  danger  of  recurrence  unless  a  circumcision  is  done  for 
the  relief  of  the  narrowed  prepuce  or  the  short  frenum  after  the  in- 
flammation has  subsided. 

CIRCUMCISION 

This  is  an  excellent  operation  probably  not  often  enough  done  in 
infancy,  when  it  is  simple  and  without  danger,  and  may  preveiil  Uie 
disturbances  ot  adoVesttnce,  t<i^\s«i\uent  upon  phimosis. 


'  aRCUMCIStON 

mucosa  cove         the  glans.     Divide  this  mucous  covering  along  the' 
middle  line  u    within  }^  inch  of  the  coronal  border  (Fig.  653). 
The  glans  will  now  be  completely  exposed. 

Trim  off  the  two  mucous  flaps  so  that  a  narrow  cuff  is  left.  It  is 
better  to  begin  ear  the  frenum  and  trim  toward  the  terminal  point  of 
the  dorsal  int  enum  is  too  short,  divide  it"! 

transversely  1  catching  up  the  little  artery] 

which  will  Ijc  ui*un:  the  necessary  incisions. 


Plc.  6sj. — Splitting  ttu  mucous  membnuie.     {Vtau.} 


Hentostasis  must  be  assured.  It  may  be  necessary  to  tie  two  or 
three  small  vessels  and  nearly  always  the  artery  of  the  frenuth  re- 
quires ligation,  using  catgut  No.  i. 

A  brief  application  of  adrenalin  solution  on  a  compress  will  check 
the  oozing  if  it  should  persist. 

Suture.  The  mucous  and  cutaneous  borders  are  brought  into 
exact  contact  and  united  by  several  small,  interrupted  sutures  of 
catgut  (Fig.  656).  The  transverse  incision  of  the  frenum  is  made  a 
vertical  one  by  extending  the  glans,  and  is  sutured  in  that  direction 
(Fig-  657). 

In  the  case  of  children,  it  may  be  sufhcient,  instead  of  suturing,  to 
use  small  dips,  by  which  means,  it  is  claimed,  swelling  is  avoided. 

Dressing. — ^Wiap  V\ve'Vft'cv\?.\tvi=>\.ecvle  compress,  leaving  the  glans 


Pin-  Us*-— U »'"'«''''>■  «»pl»iion  ^y  iBtamt     Pic  iij^^^tt"  •«*»•  "^  ""  '••""»  "*] 
ol •  «n»n  Clip.     (I'rt-.)  r»»  ^^ at*  eo»plrf.    IVnnJ 
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CASTRATION 


Thiit «(«[» is  usually  tetlious  in  the  tubercular  cases  on  account  o( 
the  adhe^ons  which  may  have  to  be  divided  with  the  bistoury,  and 
the  bleeding  points  tied. 

Again  inspect  the  cord  (>ou  have  left  the  ligatures  long  till  now) 
to  be  sure  there  is  no  bleeding;  and  it  is  recommended  to  cauterize 
the  end  of  the  vas  in  tuberculoaie. 


Fic.  Mj. — SepatttinB  tht  UmIoIa  from  Ui«  >otaUI  ttuuei.    Cfnii.) 

Repair  6rst  the  inguinal  canal,  if  it  was  opened.  Insert  a  drain- 
age-tube reaching  lo  the  bottom  of  the  scrotum  and  projecting  from 
the  upper  angle  of  the  wound  which  is  the  point  least  likely  to  get 
infected  after  tlic  drcA^ings  arc  applied.  The  tubercular  eases  espe- 
cially require  drainage.  Sulure  and  apply  a  dry  dressing.  Remove 
the  tube  on  the  third  and  the  sutures  on  the  sixth  or  seventh. 


CHAPTER  XXV 
INGROWING  TOE-NAIL 

The  particular  point  In  Lhis  operation  is  to  obliterate  the  matrix 
corresponding  to  the  part  of  the  nail  removed.  It  is  insufficient  to  re- 
move only  thai  part  of  the  nail  gouging  the  flesh.  Usually  one  side 
only  is  involved,  the  outer  aide^  and  the  removal  of  half  the  nail  will 
effect  a  cure. 


PlO.  M4- — liixwl  ansilbnui.     (fMii.) 

Employ  locnl  anesthesia.  Constrict  the  base  and  make  a  circular 
injection  of  cocaine  or  slovaine  (Fig.  664). 

Remove  the  JVaU.  Introduce  the  sharp  pomt  of  the  scissors  under 
the  nail  and  divide  its  entire  length  (Fig.  665}.  Next  seize  the  dis- 
eased portion  with  a  forcqis  and  tear  it  out  (Fig.  666), 

Exlirpale  lite  Matrix.  Incise  the  integument  of  the  malri.t  to  be 
eliminated,  with  a  sharp-pointed  bistoury,  holding  the  cutting  point 


M 


J.— Iwidaa  cvsr  tilt  mUrti.  <I'tdi>.]      Pic  6M^— Brtirpttion  o(  mttrlt.  (Vm>J 
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obliquely,  so  that  it  gels  a  larger  bite  deeply  than  superficially  (Fig. 
667).  The  sofi  parts  are  thus  removed  down  to  the  bone  (Fig.  668). 
A  deep  cavity  is  left  in  the  boUom,  of  which  the  bone  may  be  seen 
(Fig,  669).     This  cavity  should  be  packed  with  sterile  gauxe  and 


Fk.  AOg.-'Tba  owtijii  tvsteni.    (Vmb.) 


J  J/ 
Pio.  670.— Wound  niluml.     (Viau.i 


allowed  to  heal  by  granulation,  which  will  require  two  or  three  weeks. 
It  is  advbable  to  diminish  the  size  of  the  cavity  by  a  suture,  including 
on  one  side  the  skin,  and  on  the  other,  the  subungual  tissues  (Fig. 
(170).     It  will  probably  give  way  fmatly,  yet  it  facilitates  repair. 


^ 


The  tccboic  (or  the  removal  of  EiinaU  tumors  on  or  under  the  skia 
should  be  kept  in  mind.  As  in  more  diiBcult  operations,  a  deGiUte 
procedure  .ihould  be  followed.  A  lack  of  system  may  make  a  minor 
matter  one  of  difikulty. 

Local  imeslhisia  will  usually  sutlice.  It  should  be  con^plcle.  To 
secure  a  complete  local  anesthesia,  begin  by  determining  the  lines  of 
incision,  and  along  these  lines  inject  a  i  per  cent.  Milution  of  co- 
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Fin.  «>!.— AoMtheili  oT  the  ado. 


Via.  6;j. — AnfBiliMu  uf  ibq  (1mp«  Uyrin. 
(Krtii.) 


caine;  intradermic,  not  subcutaneous.  If  the  tumor  i*  large  or  if  the 
skin  is  loose,  redun<lancy  may  be  avoided  by  making  two  semicircu- 
lar incUions,  tlius  removing  an  ellipse  of  the  skin  (I-ig.  671)- 

Nc«t  loosen  the  edges  of  the  skin  and  partially  expose  the  tumor 
and  make  a  new  injection  along  its  sides.  Later  inject  the  base  of  the 
tumor  as  the  disseclitm  proceeds  (Fig.  671). 

In  the  CA»e  of  sebaceous  cysts,  the  main  point  is  to  remove  the  sac  in 
v^entircty;  anything  else  in,surcs  a  return  of  the  trouble.     If  pos.iible, 
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(tissecl  the  sue  out  without  emptyinf;  Us  contcDls.    The  clisscction 
will  be  done  with  case  only  in  case  all  the  layers  arc  incised  down  to 
the  true  cap»ulc.     If  the  c>'st  walls  are  piirticularly  thick,  the  contents 
may  be  emptied  out  from  the  first. 
Once  the  cysl  is  exposed  retract  one  lip  of  the  skin  wound  and 


P*a.  6ts.— Dctechint  Ihs  Mptule.     IVMHi 


Pic  dr4.— I>lK«etjiti*looM«tiMiiU«lthtlwb(fMury.    (Cmh.) 

loosen  the  attachments  by  blunt  dissection  (Fir.  673).  Or  if  tlie 
fibrous  attachments  are  loose  and  tough,  divide  them  with  scissors  or 
scalpel  (Fig.  674). 

There  will  be  some  sIiRht  hemorrhaRe  from  the  cavity  following 
the  removal  of  the  c>'&t,  but  it  will  be  easily  controlled  by  pressure  or 
by  a  hot  compress.     In  case  the  cyst  was  emptied  in  the  course  of  the 
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operation,  be  aa&urcd  that  all  the  cyst  wall  is  removed,  or  the  growth 
will  recur. 

Tlie  procedure  ia  the  same  in  the  case  of  a  falty  tumor  unless  it  is 
pedunculated^  if  so,  make  a  curved  incision  on  each  side  of  its  base. 
Usually  a  small  blood  vessel  at  the  base  of  the  tumor  will  require 
ligation. 
Synovial  cysts  require  special  attention  to  asepsis  or  the  cavity  with 
they  are  connected,  and  from  which  Ihcy  oriftinatc,  may  be- 
infeclcd;  thus  an  arthritis  or  ttno-synovitis  might  develop. 
:  pedicle  requires  careful  ligation. 
Branchial  cysts  arc  oflcn  inlimately  connected  with  the  vessels  in 
the  neck  and  iheir  dissection  may  be  extremely  difficult.  The  pedicle 
of  such  cysts  usually  terminates  in  the  thyro-gtossal  duct. 

Angiomax  are  likely  to  give  rise  to  dangerous  hemorrhage.  Only 
''SOch  as  arc  small  and  well  defined  should  be  undertaken  by  the  prac- 
titioner. No  effect  should  be  made  to  enucleate;  instead  elliptical 
inci^ons  should  be  made  quite  beyond  the  borders  of  the  tumor  and 
the  whole  removed  "en  masse."  Usually  a  well-defined  vascular 
pedicle  will  require  careful  ligation. 
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CHAPTER  XXVII 
SKm    GRAFTING 
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Skin  grafting  is  u  measure  deserving  to  be  more  generally  employee! 
by  the  praclil  inner.  Very  often  it  would  save  time  ami  truuble  in  the 
treatment  of  those  con<litiuns  in  which  cpidcrmitization  is  long  de- 
layed, for  this  it  haptens  and  also  it  tends  to  prevent  the  formation  of 
scar  tissue.  Thus  chionic  ulcers,  burns,  and  lacerated  wounds  fol- 
lowed by  extensive  sloughs  may  riKjuire  grafting. 

The  operation  is  simple  in  theory  yet  attended  by  many  failures 
through  lack  of  allenlion  to  dcluil. 

Three  factors  require  the  minutest  supervision:  (i)  the  field  must 
be  properly  prepared;  (2)  the  grafts  must  be  cut  correctly;  (3)  the 
after-treatment  must  be  appropriate. 

(i)  The  area  to  be  grafted  must  be  sterile  and  must  be  free  of  any 
oozing.  If  an  ulcer  is  to  be  treated,  the  granulations  must  pre\nously 
be  made  as  healthy  as  possible:  if  sluggish,  by  currettement ;  if  exuber- 
ant, by  touching  up  with  nitrate  of  silver.  A  few  days  afterward  it 
will  be  ready  to  receive  llic  graft.  A  dry  sterile  dressing  should  be 
applied  a  day  previous  to  the  operation;  before  the  graft  is  a{>pltcd, 
the  surface  should  be  thoroughly  douched  with  normal  salt  solution. 

(a)  The  skin  which  is  to  furnish  the  graft  should  be  shaved  and 
thoroughly  gcrubl}ed  with  soap  and  water.  Antiseptics  had  better 
be  avoided  for  they  may  compromii^  the  \'ita]ity  of  the  cellular  ele- 
ments. A  suffi<:)ent  anesthesia  may  be  obtained  by  injection  of 
Schleich's  solution  No.  ^. 

Two  methods  of  cutting  the  grafts  are  currently  employed,  Revcr- 
din'sand  Thiersch's. 

(I)  Rtverdin's  Mtthod. — A  small  fold  of  the  skin  is  picked  up  wltb 
fine  tissue  or  mouse-toothed  forceps  and  cut  of!  at  its  base  with  small, H 


I 

I 

1 
\ 

I 


pointed  scissors  (Kig.  675). 
layers  of  the  skin  (Fig.  676). 


This  section  includes  practically  all  ihc 
The  graft  is  applitrd  and  gently  pressed 
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(II)  Thiersch's  Mefhod. — This  method  is  the  better  when  it  suc- 
ceeds, but  the  condilions  of  success  are  more  exacting.  Granulation 
tissue  usually  needs  to  be  removed  by  curreltement,  exposing  the 


Fic.  flTT. — Placing  Rortrdin  Braftt-     UtMi  ol  ltc>     (Vmb.) 

fibrous  layer.     The  edges  of  the  ulcer  must  he  .wraped  (Kg.  67; 
The  ooising  which  follows  mu^l  be  completely  checked.     A  firm  com- 
pres.s  ajtplied  for  (en  or  fifteen  mitiiiU's  will  usually  suffice.     If  ooang 
persists,  the  operation  will  fail. 


onng    ■ 


The  grafts  in  this  case  consist  of  thin  slices  of  the  epidermis,  as  long 
as  necessary  and  as  wide  as  convenient.     1'liey  are  usually  taken 


Pic.  ai», — Thisnch'*  method.    IVrpuing  lb*  woand  fat  tba  gr*(t.    (Vraa-l 

from  the  anterior  surface  of  the  Hugh.     A  sharp,  thin-bladed  razor 
is  used  in  cutting  the  slice  (Fig.  679). 


Pin.  6lD> — Catdoc  tfas  Thicnch  tnlt.     (Vraa.) 

The  skin  must  be  put  on  the  stretch.     Spciial  retractors  arc  occa- 
sionally emijloyed.    The  two  hands  of  the  assistant  and  the  left  hand 
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of  the  operator  can  make  it  sufficiently  tense  {Vig.  686).    The  raxor 

I  is  held  nearly  htiriKoii  tally  and  cuts  by  a  rapid,  short,  sawinR  motion. 
A»  the  razor  progresses,  Ihc  thin  and  pliable  tissue  piles  up  on  the 
blade. 
The  graft  is  dow  applied  to  the  raw  surface  and  the  free  end  fixed 
by  a  pointed  instrument  and  slowly  worked  of  the  blade,  and  then 
teased  out  Bat  (Fig.  681). 


Fm.  M«. — Cutting  th*  Thicrub  gnft.    tVisii.) 


So  proceed  until  the  whole  surface  b  covered.  Small  angles  may 
be  filled  in  with  Revcrdin  grafts  (Fig.  68j).  The  area  denuded  need 
only  to  be  covered  with  a  -Sterile  dressing  and  repair  will  soon  be 
complete. 

(3)  The  grafted  area  must  be  carefully  covered  with  strips  of 
rubber  tissue  or  gutta-percha,  plated  in  various  directions  so  as  to 
hold  the  grafts  in  place  and  at  the  same  time  giveexit  to  any  exudates. 
A  layer  of  gaiuc  saturated  with  salt  solution  is  next  applied,  which  in 
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,rn  is  covered  by  absorbent  coUon,  and  the  whole  held  in  place  by  a 
moderately  firm  bandage. 


Fig.  6Bi. — Mrthod  □[  *pp1vinctb* 
grafi.     (I'fuB,) 


yio.  0»J, — Wound  eovsted  by 


The  part  should  be  iitimobiliEed,  employlug  plaster  splints  if 
Ineccssary.  Change  all  the  dressings  except  the  rubber  tissue  every 
f-day  or  two  aii<l  douche  gently  with  normal  salt  solution.  .\t  the 
lend  of  a  week  or  ten  days,  change  the  tissue. 
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■  Abdimen,  contusions,  us 

INDEX                            H 

Abscess,  lung.  50a                        ^^H 

H           gunshot  woilnds,  151,  171, 

319               mammary,  393                        ^^H 

^^^    incis<xl  wounds,  130 

mastoid,  532                             ^^M 

^^H    injuries,  125 

nasal  septum,  3SI                     ^^H 

^^H    laparotomy,  131 

palmar.  398                                  ^^M 

^^H    non-penelratiiie  wounds,  127                    parotid,  J8>                                  ^^| 

penetrating  woundR,  139 

pelvic,  411                                    ^^H 

puncturcil  wounds,  ili) 

pori'anal,  403                           ^^H 

Stab  wounds,  119 

pcrtnoal,  404                             ^^H 

Abdominal  drGtina^o,  131 

pUntnr.  4(hi                                 ^^H 

honorrhagc,  533 

puplilual,  iO^                           ^^M 

**«lion.  531 

prostatic.  404                           ^^H 

Abdutens  nerve.  396 

paoBS,  418                                 ^^H 

AImcces,  acute,  375 

rectal,  403                                ^^M 

alveolar,  384 

retropharyngeal,  389                       1 

,        anul,  4U3 

scalp,  sulutjioQcurotic.  379        ^^M 

^H       antrum,  niafloid,  537 

mbpcrioKical,  380                  ^^M 

^P^       appendiciMl,  571 

mtperlieiul,  379                       ^^B 

1           axillary,  3(15 

seminal  ducts,  408                           1 

B           Bartholin's  cUnd,  410 

submammary.  385 

I            breast,  393 

submaxiliury,  ,185 

H            cervical  glands,  391 

subphrenic,  414 

1            chronic,  378 

symptoms  of.  375 

1           definittons,  375 

tongue,  388 

1          dental.  3H4 

tonsillar,  388 

1          drainage.  377 

Ireulment.  acute,  376 

H            external  auditory  mcjiluit. 

^KJ                  chronic,  378 

■           eyvUiiK,  38 1 

urinary.  71a 

1            face,  3  Ho 

vulvar,  409 

1           floor  of  the  mouth,  386 

vulvo>vn|[ina1,  410 

I           iliuc,  41B 

Accidents,  aowthcBia.  16 

V           ischio-rrctal,  400 

-vAclunl  oautoy,  phlegmon.  430 

'             kidney,  55; 

AcupreMurc.  61 

1             labium,  410 
1             lachrymal,  s»3 
liver,  414 

Acute  iatMtinal  obstructivn,  $77 

retenlioo  of  urinc^  698 

Adrefl&lia  chloride,  Anesthesia,  16 

813                                                 ^^ 

Vh 

•  ^^^^^^^^^^^^^^^^^^1 
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Adrcnnlin  chloride,  epjstaxu,  68 

Aneiithena,  chloroEarm,  13        ^^H 

Umixe  la)>e,  64 

cocaine,  iS                            ^^H 

shock,  55 

ether,  14                               ^^H 

Air  paKKKKm,  foreign  bodies,  4S9 

ethyl  chloride,  1$                ^^H 

bums.  47J 

tocul.  18                               ^^H 

Alcohol,  antisepsis,  ^ 

33                                           ^^^1 

Allison,  !itranj[uUt4!d  hernia,  609 

Blovaine,  tq                        ^^^^ 

AJveolnr  abt;cM$,  384 

vomUing,  17                              H 

Ammonia  after  anesthesia,  18 

Ani^thctic:;,  3                              ^^^t 

Amputatioiu,  arm,  749 

Aneurism.  (;unsbol,'I38                ^^H 

Choparl,  765 

.\ncurismal  varix,  138                    ^^B 

elljow,  748 

Angina,  Ltulwiit'a,  386                          H 

fingpr,  730 

Angiom^is,  806                                   H 

fool,  767 

AnRiifi,  torsion,  ^71                        ^^^ 

forearm,  745 

Ankle  umputuiiun,  769               ^^^H 

general  tevhnic,  718 

arthrotomy,  446                    ^^^H 

great  toe.  761 

dislDcalion,  336                     ^^^H 

hand,  745 

fmclurc,  176                        ^^^B 

hip-joint.  77B 

sprain,  343                                 1 

index  finger,  atypical.  736 

Anterior  crural  nerve,  exposure,  jftn 

kne«-joiot,  775 

injury,  366                                   1 

leg.  7-2 

Anteriur  tibial  artery,  ligation,  735  1 

little  finger,  735 

nerve,  injury,  371                           1 

toe.  76a 

Antipyrine.  opislaxis.  £8                    1 

metacnrpal.  739 

Antisepsis,  emergency,  6             ^^M 

mctatarial,  764 

Antiseptics.  3                              ^^^1 

middle  fiagcr,  733 

Anlitelanic  eerum,  199               ^^^B 

I  lies,  76j 

Antistreptococi^  scrum,  phlcKmon,1 

Pirogoff's.  769 

431                                            1 

principlea,  718 

Antrum,  mastoid.  522                        1 

Syme's,  770 

Anus,  abscess,  403                                 I 

ihigb.  r77 

artificial,  permanent,  593          J 

thumb,  atypical,  744 

temporary,  56g                ^^^^ 

typical,  73« 

dilatation,  7S3                    ^^^| 

tora,  760 

fistula.  789                         ^^^1 

!ieapulo>huRieta],  759 

imperforate,  663                   ^^^H 

shoulder,  749 

7S4                  ^^H 

Anal  abscess,  403 

.\p]>i^dcctomy,  563                   ^^^H 

dilataUon,  783 

Appeniiicial  absec»s,  571           ^^^H 

Rstula,  789 

■r  Appntdicilis,  557                          ^^^H 

Anoatomusis,  intestiimt,  650 

aficr-treatmcnt,  574          ^^^H 

Andrew;!,  Colics'  fracture,  345 

calurrhal,  559                    ^^^| 

Anesthesia,  ti 

diagnosis,  557                    ^^H 

acddents,  16 

l^n^renous,  561                 ^^^H 

ammonia,  18 

operation.  567                    ^^^H 

k. 

^^H 

Sio 
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Bennett's  fraclure,  247 

Biceps  teniion  dislocalinn,  347 

Bi-coude  catheter,  699  [ 

Bier  treatment,  434 

"Black  eye,"  383 

Bladder,    aspiration    in    reteotion, 

707 
Bladder,  cystotomy,  708 

foreign  bodies,  467 

hernia,  operation,  614 

gunshot  wounds,  153 

puncture,  707 

rupture,  553 

suture,  SS5 

wounds,  554 
Blank  cartridges,  198 
Bleeding  (see  HemorrhaKc) 
Bloodgood,    intestinal    ohslmction, 

577 

fractures,  303 
Blood  vessels,  injuries,  93,  95 
Bolo  wounds,  173 
Bone  platinj;,  275 

wiring,  234 
Bonncy,  cmtTgcncy  o|ieralio!is,  f> 
Bowel,  acute  obstruction,  577 
Bowls,  sterilization,  9 
Brachial  artery,  compression,  66 

ligation,  723 
Brain,  ai>s<.-css,  166 

compression,  306 

concussion,  304 

contusion,  306 

gunshot  wounds,  nd,  166 

hemorrhage,  S'o 

injuries.  291) 

lo]Ki(;rai)hy,  510 
Bninchiiil  cysl^,  N06 
Brca?;l  iihscci^si:!,  ,193 

bandage,  44 
Brickner,  tubal  pregnancy,  676 
Bronchi,  foreign  bdclicfl,  459 
Bronchoscopy,  Killian,  4(11 
Brown,  Cesarean  section,  fi«4 
liniiscs  (see  Contused  wounds} 


Brushes,  hand,  2 

Bryant,  csophagotomy,  486 

vertical  extension,  363 
Bullet  wounds,  civil,  1S6 

military,  133 
Bullets,  types,  135 
Burmeistcr,     preparation     of     the 

hands,  10 
Bums  and  scalds,  468 
Burns,  air  passages,  473 
Bums,  electrical,  473 
Bums,  mouth,  473 

Cahill,  torsions,  67a 

Calmette's      a  nti  tetanic      powder, 

199 
Cannaday,      subcuticular      suture, 

31 
CapitcUum,  46 
Carbuncle,  381 
Carotid  artery  compression,  66 

ligation,  719 
Carpus,  dislocation,  342 

fracture,  246 
Carron  oil,  473 
Castration,  798 

emergency,  107 
Catgut,  26 

chromicizcd,  26 
('alhetcrization,  ciguipmcnt,  G99 

retrograde,  695 
Catheters,  acute  retention,  699 

box  fur,  4 

stcrili7,ittion,  699 
Cecum  in  hernia,  613 
Ccreliro- spinal      fluid,      characters, 

300 
Cervical  glands,  siijipuralion,  393 
Cesarean  swiion,  6M2 
Championniore,  frailurcs,  205 
Charlton,  foreign   body  in   bla.dder, 

467 
Chest  contusions,  114 

wounds,  1 10 
Chcyne,  phlegmon  uf  neck,  431 
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Chtpmu),     reduction    of    shoulder, 

321 
Chloral,  wouads  of  tongue,  S5 
Chloroform  anesthesia,  12 

face  in,  13 

puke  in,  13 

pupil  in,  13 
container,  13 
Chopart's  amputation,  765 
Claret te  drain,  33 
Circular  enteroixhaphy,  654 
Circumcision,  792 
Circumflex  nerve,  exposure,  366 

injury,  366 
Clavicle,  fracture,  290 
Cocaine,  4 

annthesia,  18 
Colcy,  femoral  hernia,  569 
Collapse,  S3 
CoUes'  fracture,  242 
Colon  bacillus,  557 
Colostomy,  593 
Colpotomy,  348,  411 
Combs,    foreign    body    in    rectum, 

464 
Comminuted  fractures,  168,  200 
Compound  dislocations,  338 

elbow,  340 

hip,  340 

knee,  342 

shoulder,  340 

wrist,  342 
fractures,  283 

ankle  and  foot,  288 

tibia,  286 
Compression  of  arteries,  brachial,  66 

carotids,  66 

coronary,  66 

facial,  66 

femoral,  67 

intercostals,  68 

occipital,  66 

plantar,  68 

popliteal,  67 

subclavian,  66 


Compression  of  arteries,  temporal,  66 
tibial,  67 
ulnar,  66 

of  brain,  304 
Concussion  of  brain,  304 
Condyles  of  humoTW,  fracture,  330 
Congenital  hernia,  633' 
Coin  catchers,  457 
Conjunctiva,  foreign  bodies,  451 

wounds,  91 
Continuous  suture,  27 
Contusions,  73 

abdomen,  125 

brain,  306 

chest  wall,  114 

eye,  89 

eyelid,  86 

knee-joint,  342 

lung,  114 

nerves,  358 

scalp,  81 

urethra,  689 
Cook,  appendicitis,  564 
Cooper,  reduction  of  elbow,  338 
Coracoid  process,  examination,  215 
Comer,  torsions,  674 
Coronary  artery,  compression,  66 
Cotton,  injuries  to  testicle,  108 
Cradle  splint,  164 
Cranial  nerves,  injuries,  359 
Craniectomy,  emergency,  510 
Crepitus,  201 
Crile,  direct  transfusion,  55 

shock,  55 
Crucial  ligaments,  rupture,  345 
Crushing  injuries  to  the  extremities, 

97 
Cullen,  torsions,  674 
Cushing,  shock,  56 
Cut  throat,  86 

wrist,  91 
Cystotomy  Op^^^.^^,  695,  ""S 

Dayat,  foreign  ^f* 

Deepepigast^^y^^,(A 
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1         Dcintal  sbwcM,  3&1 

Drainage,  htart  oYiunils.  495           1 

^^H:DepfeMe<l  fntrtufe,  skull,  jioa 

operative  wouads.  34            ^^J 

^^HDiaphmgm.  wounds,  iii 

tubes,  33                              ^H 

^^^  Digital  (trtcrini,  comprciwinn,  67 

urinary  intiHrntion,  716       ^^t 

L DiiaUlioD  of  tlic  aiiua,  78J 

DrcsMngs,  35                                     J 

^^K        urethral  slricturc,  7i>i 

Urn  aid.  IS3                        ^H 

^^BDirect     prcttttrc     in     lieraorrhaKC, 

fTGi]Ucncy,  36                      ^^M 

60 

DupuylTVn's  splint,  279               ^^H 

Dislocjttions,  313 

Diirn  mater,  wounds,  517            ^^B 

aiikic,  aft 

Dutch  cane  splints,  4V                      1 

compound,  338 

Dyxpnat,  heart  wounds,  113             J 

elbow,  in 

1 

iitiser.  330 

Bar  drum,  puriiceDtcsis,  533             fl 

hip.  330 

forceps,  453                                     B 

jaw,  316 

totei^n  bodies,  45a 

Iciioe,  334 

Eastman,  J.  K.,  hernia,  640 

pfttella.  336 

intestinal  obstruction,  578 

shoulder,  313 

Easlmain,  T.  B.,  appendicitis,  558 

^^H            after-treatment,  335 

lictopic  gestation,  67s 

^^H            Bubcbvicular.  3ii> 

Edema  of  glottis,  483                 ^^_ 

^^H           subcomcoid,  313 

Elbow,  amputation,  748             ^^H 

^^H           subglenoid,  3a  a 

arthrotomy,  447                   ^^M 

^^^1           subspinous,  324 

dislocation,  337                     ^^H 

semilunar  curtilaKM,  335 

fracture,  ajo                       ^^M 

thumb,  3ig 

guiubot  wounds,  159          ^^H 

wrisl.  340 

wound,  95                           ^H 

Dixon,  tubal  |>t«gnaRcy,  676 

EltiL-tiical  bums,  47]                  ^^M 

Donalis     pedis     artery     ligation. 

shock.  473                                   1 

7»6 

Elliott,  wounds  of  kidney.  SS3          1 

Dorsum  ilii,  dislouitiuD.  330 

Emergency  antisepsis,  6                    j 

Double  spicn,  37 

opcrntions,  preparation,  7   ^^B 

Downey,  fracture  of  remur,  >6o 

surgery,  equipment,  2           ^^M 

Doyen's  Irei'hine,  514 

niilitar>-,  185                       ^^ 

Drain  age,  33 

Emphysema,  chest  injuries,  ■  13 

abdominal,  131 

Empyenui  of  thorax,  503 

absrra*,  377 

nduU,  506 

aoi.-id(.-iilu]  wounds,  31 

after-lrcatmi;at,  yt^ 

uinputation*,  718 

child.  505 

iippnlditilis,  571 

diagnosis,  501                      ^^M 

nrlhriilomy,  443 

puncture  (or,  504                 ^^U 

H«optic  wounds,  33 

Enemas,  technic,  580                 ^^| 

".igaretlc.  33 

Enterectomy,  650                          ^^M 

compound  fractiirrs,  34 

Enierorrhaphy,  653                     ^H 

1^^^^^   (anpycma.  508 

Enterostomy,  589                           ^H 

^^^^^^Ui«  wide,  33 

Epistaxis,  68                                    ^H 

^^^^^^^^^^^^^^^H^^>    ^^^^^K                  ^^^^^^B                       ^^^^H 
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Biiuipnieiit.  einergeiicicx,  a 

Pemur  fracturec,  «ha(t,  357                  ^1 

Esophsgotomf ,  41)4 

nuprxcoajylar,  Kio              ^^^B 

BaupliHgus,  (oir«isn  bodies,  455 

okteoinyelitis,  43$                   ^^^| 

woundii,  89 

Fibula,  fmctufCB.  276                     ^^^B 

BstM,  inluKsusceplion.  583 

Field    o(  opeffaiioD,     8t«rmzation,     B 

Bther  MMsUicsut,  14 

1 

ftdrdwlin  cliloiidc  in,  15 

PiKiiTC>o(-ci|i|ht  baniisK*,  38            ^^J 

External  auOitory  ineatu>  ab«.-««. 

Finfcerv,  amputations,  731              ^^^| 

38> 

bandages,  44                                ^^^| 

carotid  artery  li^uiion,  7*0 

dislocations,  330                      ^^^| 

urethrotomy,  691 

(ractures,  247                           ^^^| 

Eitr&vasation  of  urine,  713 

infrctions,  423                            ^^^H 

Extremilic*,  crushing  injuries,  97 

First  aid.  dreseang.  153                   ^^^| 

frecturnt,  100 

fractuns,  3a$,  251                   ^^^| 

wuunds.  ()j 

hcmorrhaKC  65                        ^^^H 

Eye  bandnfie,  47 

splints,  180                              ^^^1 

foreiRfi  imtlits,  451 

Piske,  wounds  of  spleen,  551          ^^^| 

injuries,  8i> 

Fistula,  anal.  789                           ^^H 

Eyelid,  nhsccw,  381 

urinary.  713                                    V 

contusiita.  66 

Pil2iutiiiriL-a-Kelley,  amputation  for     1 

wmuuLi,  86 

sbcU  wounds,  Ij6                        H 

Floor  of, mouth,  abtcem,  386          ^^^^ 

Pnce,  Abscess*^  jSn 

Ploischutc  nupensioa,  163             ^^^| 

fractures,  399 

Foot,  amputations,  7A7                  ^^^| 

furunde,  38O    ' 

bandage  i^                          ^^^1 

gunsbut  wounds,  iAq,  190 

(nictures,  3B0                         ^^^H 

wounds,  84 

Forceps,  artery.  5                           ^^^| 

Picittl  artery-,  cumprwsioii,  66 

outjI.  453 

ligation ,  710 

oasal.  455 

nerve  injuries,  3^9 

urethral.  463 

matboid  optotition,  J'S 

Forcipiretesure,  61 

Pdon,  4J3 

Ford,  «th«r  anesthesia,  16 

,         Femonl  orttry,  cximpresiiun,  67 
>'                 liKation.  734 
'   ,  '             stab  wound,  g; 

fracture  o(  patcUa,  *6s 

skuU,  419 

Forearm,  amputation,  745 

'' '               fieinia,  anatomy,  617 

phlegmon,  437 

radical  cure,  643 

Pordicn  bodies,  air  patsafo,  439 

Stmi>jiulkl«l,  6I7 

blailder,  467 

operation,  619 

«M.45a 

taxis,  603 

eaopbaeuB,  4<;5 

Feinur,  amputatbns,  777 

e>-e,  45  >                                   d^H 

£ra  Mures,  351 

larynx,  459                             ^^H 

u(tei-lro»iment,  »6o 

pharyiu(  i,Si                     ^^H 

children,  afii 
epiphyseal,  36t 

^v 

^^^^^^^^^ 

■  ^^^^^^^^^^^^^^^^H 
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Foreign  bodiea,  tntchca,  4,^9 

Fmcltirc*,  jmia,  302                  ^^H 

i                  urelbra,  46 j 

pateUa,  364                      ^^M 

l'i>uiilaia  siiingc,  3 

pdvM,397                          ^H 

Fowling  piece,  gun&hot  wound.  I98 

Pott'*.  376                          ^^1 

Foxworthy.  l>olo  wounda,  173 

jiTognou*,  301                     ^^H 

Practutcs,  2<>o 

radiuK,  137                             ^^M 

ankle,  376 

litrad,  336                           ^^M 

anterJDr  tubttfouty  of  tihia,  376 

lower  end,  241                ^^H 

nrm,  309 

reduction,  304                     ^^H 

aslmguluii,  3  So 

^H 

airpiu«,  34  () 

»;apula,  394                        ^^H 

clavicle.  390 

skull.  39<)                            ^^H 

Collet',  343 

oompmind,  303               ^^| 

campound.  aSj  ' 

sfjinv.  396                            ^^H 

coodylar,  330 

307                         ^^H 

crepitus,  303 

supracondyliir,  335              ^^H 

dcrmitiun-i,  30» 

tarsus.  380                          ^^H 

diagnoMK,  aoi 

thumb.  347                        ^^H 

cll>ow,  JJO 

libiu.  369                            ^^1 

extremities.  300 

toes,  3S3                              ^^H 

face,  399 

Irfutincnt,  304                       ^^| 

gumhot.  169.  iQO 

ulnn.  337                             ^H 

femur,  353 

vertebra,  396                       ^^H 

gunstiot,  169,  190 

wrist.  346                            ^^H 

libulA,  3  J  ft 

Preeiing,  474                              ^^M 

tingera,  147 

Frost  bilv,  475                               ^^M 

Gret  ait!.  io6 

Furuncle  of  face,  380                    ^^M 

fool,  i8o 

Fysche,  gunshot  wound,  193 

(orcanii.  237 

pmshot,  155.  "59 

Gage,  rupture  quadriceps  extenaop. 

hand,  146 

350 

head,  Jul 

Gangrene,  amputation,  728 

buin«Tu&,  309 

Garrison,  emergency  operations,  6 

inunubi]  its  lion,  3o,s 

Gastric  lavage,  14,  16,  580 

itilcrcondylar,  j^a 

GaEtro-eoterostoray,  478 

juw,  lowur,  309 

Gauve,  4 

"PPCr,  308 

drainage  33                          ^M 

leB.  270 

dre^ings,  35                             ^B 

lower  cxtrcmitiM,  351 

General  practitioner  as  emergencn 

nialur.  308 

surgeon,  i                                 I 

masUbe,  lOo,  30$ 

Genito-crural  nerve  injury,  369         j 

melacarpHs,  346 

Gerstw,    treatment    of    peritonitispj 

nual  boD^  309 

576                                           j 

iilcicranon  prticesat,  33J 

Gibbon,  suture  of  heart,  495             1 

p^lcia,  181 

Gloves,  rubber,  10                              1 

^^^^^B 
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Gooch's  splint,  4H 

Gtm-splint,  164                                        H 

GosMt,  wuunds  of  n<irv«it,  139 

Gu>-OR,  cathetcriiaUon,  705           ^^^H 

0 ranger,  bums,  472 

^^^H 

Gr««t  toe,  amputation,  761 

Hand,  abactas,  414                          ^^^H 

Groin,  bnndnge^  41 

amputntions,  745                        ^^^^| 

Groves,  gunshot  (racturcs,  157 

bandacea.  45                             ^^H 

Gutbol,  subphrenic  abscess,  414 

brushea,                                     ^^^H 

Gunshat  (ractiirrs,  155,  159 

fracturm,  346                            ^^^| 

WQund  of  alMloriicn,  151. 171, 

192             ftunshot  woiuul,  197                  ^^^B 

bljid'Icr,  153 

infections,  434                            ^^^H 

bloo<I  vcsids,  1.(8 

injuriu,  100                                     ^1 

bone,  144 

Bteriliiatiun,  9                                  ^M 

brain,  146.  ifi6 

Harrington'*  solution.  10               ^^^M 

cTBDium,  145,  166 

Harsha,  torsions,  670                    ^^^| 

face,  169,  190 

Hartnuum,  splenectomy.  673           ^^^H 

(asda,  1,1(8 

Havard,  gunshot  wounds.  15a,  173       ^| 

hand,  197 

Hayncs.  wounds  of  liver,  548                 ^M 

head,  1S7 

Head  wounds,  81                                     ^H 

h«rt.  151 

bandars,  47                                          " 

inteitini:,  15a 

Heart,  gunshot  wounds,  151 

^                   JOTnW,  145,  166,  19s 

masaagv,  17 

^                   kidney,  153 

repair,  490 

kne«,  166,  195 

suture,  495 

liver,  I5i 

woundt,  133 

lungs,  150 

HcUc,  treatment  of  Ueus,  587 

muscles.  138 

Hemarthrosis.  166,  197 

1                   nvck,  169 
f                   ncrv«.  139 

Ilcm;xtomn,  73 

Hemuluri;!,  JS* 

(                     ItancTcas.  153 

[Icmopcricatdium,  ■  14 

rectum.  153 

Henn>j(ncum<:i thorax,  lia 

»kin,  137 

Hemoptysis,  1 1 1 

skull,  144,  167 

Hcinorrhiige,  57 

spiuc,  148,  i;o,  1S9 

ntuprrssure,  61 

spleen,  153 

adrenalin  chloride,  $9 

Etomach,  153 

am»t,  60 

Iborax.  149.  171,  196 

urt«nal,  57 

trachea,  170 

captllnry,  57 

wounds,  dvil,  186 

diemicala  in.  60 

cfTccts  on  tissu««,  137 

conititutionAl  effects,  57 

a               hemorrhaKO,  137 

definltioBS.  5; 

miUtaiy,  137 

diagnosis,  58 

prognosis,  is.i 

oclopic  gcslatjon,  rupture,  675 

shock,  137 

fatal.  58                                      ^^^ 

suicidal,  18S 

first  nid,  65                               ^^^M 

treii(m«nl.  ISJ 

(orciprcssurc,  M                      / 

H 

^^^^^1      *    ^^^^^^^^^^^^^^^^^1 

822 

IKDRX                                                        ^H 

Hfa>orr1uii>e,  heal,  60 

Hernia,  sciatic,  631                     ^^H 

hy]iodermodysis,  59 

s«ptic  absorption,  598         ^^H 

infusion,  intravenous,  59 

siKmniil,  613                            ^^H 

iniermeiliary.  57 

itomiLcli,  617                        ^^H 

internal,  57 

strangulnlcd,  598                   ^^H 

kidney,  541 

umbilicut,  6aj                             1 

laimroiotny,  532 

IlemJnl  sac,  anomalies,  613               1 

liver,  541 

Hernio'lapsmlomy,  613                       1 

mtninjicua).  50 1 

Hertxfeld,  episiaxiii.  69                      1 

nipwntcry,  ,'541 

Heyvrnsky,  bullet  irnunil  of  blood 

iionniit  salt  Mlutiun,  59 

veeacla,  138                       ^^L 

opcr.jtivc,  60 

Hilton,  aliMCM,  396                    ^^H 

l)ar«ichymulou,s  57 

Hip-joini,  atthrotomy,  448         ^^| 

primur>-,  57 

«n]put.-ili<>n!i,  778                 ^^H 

^^K       Gecrndnry,  ^7 

diKlocation*.  330 

^^f        splc«n,  <i4i 

gunshot  wounds,  166 

spnnljineouE  nTTriit,  lin 

Hodgen**  tplint,  a&a 

syniploTiiK,  57 

Holliday,  spl«nectomy,  550 

lorston,  62 

Huint-ruii,  fractum,  309 

toumiqiicU,  6I 

anatomieal  neelc,  aa 

trntmeiit,  5R 

extemAl  condyle,  I3i> 

tubal  prej! nancy,  675 

gTcaicr  tubi^rosity,  3I1         ^m 

veiicms,  57 

Kunabot,  IS7                         ^H 

flcraonboids,  opcratiftns,  784 

intcriuil  condyle,  230              ^^% 

Mi.-mcislii^,  60 

lower  end,  aaa                            J 

Hemothorax,  iii 

ustoomyelitb,  437                 ^^H 

Hcnnixiiiiii's  dressing.  111 

shaft,  309                              ^^1 

HiTiiia,  appendix,  615 

supmctindylur,  sij               ^^| 

blftdiicT,  (■114 

surgiml  neck,  i\t>                   ^^| 

cvcuin.  613 

u;>per  end,  313                         ^H 

cncyttcd,  613 

in  children,  Z3i                     ^^ 

femoral,  643 

Hunt,  tuba!  pregnancy.  Mil 

gangrenous,  609 

Hyde,  foreign  body  in  ureihr*.  467 

inKUinal,  bit 

Hydrocele,  795 

iiitentttial,  614 

radical  operation,  797 

lumbar.  631 

t*PpinB.  796 

luni;,  113 

Hypodcrmoelysis,  59 

oblurntor,  fil8 

Hysterectomy,  681 

ovaries,  6,ji 

perineal,  631 

Tee,  jtppcndiettis,  J63 

ptTipwilnneAl,  614 

Ileus,  post-operative,  586 

^_,^    radical  cure,  (emoial,  64,1 

Ilinc  abscess,  418 

^^^                  insuinnl,  631 

I  lio- inguinal  nerve  injury,  369 

^^^             umbilical,  636 

Imperforate  ftnus,  6fia 

^^^ft            vaginal,  631 

Incined  womids.  7^ 

^^Di^^S  2 

H                                                                             INDEX                                                                833      1 

H  bubid  wiiiBds  of  «1bow,  95 

Intravenous  {nfuuon,  tecbnic,  $9         1 

H         df  B«ek.  88 

Inluasustt-ption,  5S3                              H 

V            of  wrixt,  91 

operation  (or,  585                           ■ 

H      Index  Gaser,  aminitaiion,  7^5 

Iodine,  iitiTiiiiatiun  of  the  skin,  i»        1 

H      Infected  wound*,  79 

Irrigator, .%                                            ■ 

H      Infections,  acttle,  431 

I'whiatic  disloL-atiun,  331                 ^^fl 

H       Infptior  tnuxiUa  traclurc  J09 

Ischio-recbil  ahsMMi,  400              ^^^M 

■      Inllllrulion  of  urinp,  711 

^^^M 

Ingrowing  toe-riail,  801 

Juw.  disloL-ation,  31A                        ^^^H 

Inguinal  hcmia.  nnntomy,  6jz 

fracture,  30H                              ^^^| 

mdii-ul  cure,  f>32 

piniihul,  i6g                       ^^^H 

strangulated,  598,  60 j 

JoinU,  contuxions,  343                  ^^^H 

Injuries,  abdomen,  laj 

dislocations,  311                     ^^^| 

hand,  107 

comi>ouDd,  3j8                     ^^W 

joints,  31  a 

gunshot  wounds,  145,  16A             H 

OLTVfa,  357 

h«morrhaK«  into.  146.  167             H 

thomi,  1 10 

incised  nounds,  343                   ^^S 

liistmmttits,  emergency,  5 

injuries,  313                            ^^^H 

dciinsin)!.  5 

inuiciured  wounds,  342          ^^^H 

prrparntion,  7 

sprain*,  382,  343                    ^^H 

1nt«rcondylnr  fnurTurcs,  3^1 

stab  wounds,  342                   ^^^| 

IntenxMtal  artery,  hemorrhage,  68 

Kuppumtii>ns,  440                   ^^^| 

Intwnal  msmmftry  artery,  6H 

Jontiesco,  spinal  aniBthtsia.  aj       ^^B 

Intcmiptcd  auturus.  19 

^^B 

InlCTSlitial  hpmin,  614 

Keen,  Ccnrcan  section,  684          ^^H 

tubal  prf^nancy,  679 

Kdlpy,  l«T«ions,  667                    ^^^| 

lotcntinnl  anastomosis,  650 

Kidney,  abscess,  553                     ^^^| 

«nd  U>  md,  654 

hemorrhage,  541                     ^^^| 

iatvral,  657 

injuries,  552                               ^^H 

Murpby  button,  656 

removal .  553                             ^^^M 

temtino-latMal,  660 

TtiptUTV.  S53                                  ^^H 

obstruction,  acute,  577 

wounds,  553                           ^^H 

gastric  lavage,  580 

Killian,  bionchoitcopy,  461            ^^^| 

UparDtumy,  5HI 

King,  (raeturc  of  extremities,  201  ^^^B 

r«ct«d  enema,  580 

Knott,  suture  of  liv«r,  548                   1 

symptoms,  578 

Koeher,  iJioulder  dislocation,  3I3         H 

treatment,  579 

Kollnuin,  liliform  guide,  703                H 

Ttaeclioo,  651 

KAnig,  preparation  o(  the  ikin,  10       H 

rtipture.  lij 

Knee,  amputation,  775                         J 

Intestine^  suture,  543 

anhrotomy,  444                            H 

WDundiS,  541 

bandage,  41                          ^^fl 

lulTBcnnial  hemorrhage.  51O 

contusions.  Sl>                    ^^H 

Intravenous    inftisif>n,    hemorrhage, 

TUcial  \igament!t,  34s            ^^H 

59 

■Uslo^atiuTO,  3S4                    ^^ 

•hock,  5S 

PVn^ol,  waoAi,  H6.  t6T^^H 

■     934                                                         INDEX                                                           ^^H 

H      Kdc«,  puncture,  445 

Lifatioiu,  ilorsalin  pedis,  736         ^^^| 

H               sprains,  343 

external  carotM,  730              ^^^| 

H               tub  nxiuixl)!,  .^4J 

(uoii),  730                               ^^^1 

■               wounds,  341 

(einomi,  734                           ^^^H 

1      KOtn«r,  wounds  of  lung,  19J 

liriKiial,  730                            ^^^H 

1       Kyle,  foragn  body  in  nose,  455 

occipital.  730                          ^^^H 

1 

posurior  tibial,  73(1               ^^^H 

1       Labiuni,  ab«i»!,  409 

7>3                               ^^1 

I       Lftccmtcd  wountl*,  77 

mbclnrino,  730                         ^^^H 

Lu(.-«rotion  of  brain,  399 

superior  thyroid,  730                    ^^ 

Lnchrymal  nlntccts,  361 

ulnar,  734                                ^^^M 

Lanphor,  Cctannn  eoction,  683 

Lingual  artery,  ligAiioo,  730          ^^^H 

Uiparotuniy  for  Cestreitn  mcIUio. 

Link,  tra.ch«otuiny,  483                 ^^^| 

<Ai 

Lipomas,  removal,  Sni                     ^^^^ 

);M)«faI  Wchnic,  530 

Lips,  wounds,  85                                    B 

{.■iinshot  woundt,  civil,  186 

Littl«-linKrr  amputatinn,  735                  fl 

military,  133 

Little  loe  amputnliona,  764                  H 

■                intotinal  obslrucliuo,  579 

Liver,  hemorrhage,  <i4i                         H 

■             for  tfaumalism.  .<;37 

JDJuries,  546                                   I 

"^      Laplucc,  peritoniti*,  576 

suture,  547                                     ^ 

I^ryngotomy,  484 

Local  aD««th«ia,  tS 

Laryiu,  fumKn  I>odi«s,  459 

Lower  extremity,  fntcture*,  351                1 

woundt,  88 

Lower  jaw,  dlstocjilion,  336                         1 

Lateral  soaatoinosi^,  inttsline,  6.s7 

I,ower>',  compoiud  fr«clure,  38s               1 

iinux  thrombons,  523 

Luckclt,  Pourth-of-July  injuries,  199       1 

I^v«{!c,  Kastric,  151,  S«o 

Ludlow,  wotindit,  diaphraKm,  I3I            1 

Lirg.  unipuUition»,  771 

Ludwig's  Angina.  386                               1 

handnKC,  41 

LunK,  abscess,  502                                   1 

(niciurisk.  269 

gunshot  wounds,  150                     1 

osteomyelitix,  435 

hernia,  113,  tl8                                   1 

L«iars,  appendicitis.  563 

ruplur«.  ti6                                          1 

preparations  (or  opetution,  7 

ttab  woundi,  1 16                             1 

KducUon  of  shoulder,  313 

suture,  490                                       1 

thumb,  339 

1 

niptiir«  of  th«  lune,  1 15 

Melaleuca  Mmpcrvinnx.  701                 1 

spliul  tor  leE.  >;> 

Malar  bone  (raetute,  308                    H 

Lembcrt  sutuix^,  544 

Mammary  gliind  absceu,  393               H 

Lkhtfnstera,  torsion,  673 

Murscc,  fracluix'  of  fingers.  34              H 

Ligation,  5z 

injuries  to  hand.  103                      H 

Lij{ation  en  masse,  63 

suture  of  tendons,  355                   fl 

Ligutbns,  nntnior  tibial,  715 

Martin.  C««arean  section,  684             H 

arterial,  principlot,  717 

MnstoidilLt,  .S3i                                        ^M 

axiHury,  713 

Mastoid  operalion.  513                        ^M 

bmchiaU  733 

Material*  fur  sutures,  15                        ^M 

roounon  carotid,  719 

Maxilla,  fracturo,  308                        ^M 

INDEX 
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Mayo,  ombilical  hcmia,  630 
Maytir's  sling,  393 
Mefttus,  fordgn  bodies,  453 
Mediaa  nerve  exposure,  362 

injury,  361 
Meningeal  hemorrhage,  307 
Mesenteiy,  hemorrhage,  540 

repair,  541 
Metacarpals,  amputations,  743 

fracture  246 
Metal  splints,  50 

McEwen,  strangulates!  hernia,  617 
McFariand,  antitctanic  powder,  199 
McGrath,  appendicitis,  564 
Middlo-finger  amputation,  733 
Middle   meningeal    artery,    hemor- 
rhage, 307 
Miller,  kidney,  injury,  553 
Miller,  pelvic  abscess,  414 
Mitchell,  peritonitis,  574 
Morley,  bandage  for  eye,  47 
Morris,  appendicitis,  558 
Mottison,  wounds  of  eye,  69 
Mosetig-Moorhof  bone  wax,  434 
Mothe,  dislocation  of  shoulder,  317 
Motor-oculi  nerve  injury,  360 
Mouth  bums,  473 

Moynihan,    intestinal    nn.istomrjsis, 
650 

purulent  jieritonitis,  js73 
Murphy,  aiiesthcsiii,  24 
Murjjhy  button.  656 

purulent  peritonitis,  574 

suture  of  arteries,  717 
olecranon,  235 
Musculo-cuIiinLtius  nerve,  371 
Musculo-spiral  ncr^c  cxju.siiri',  37 1 

injury,  370 

Nares,  p!ug;;m)j,  6« 
Nasal  hone,  friicture,  309 
sepluni,  :ihsccsn,  ^Mr 
Nassau,  csuph »[;"'"">>',  4"? 
Nausen,  anfslhfsi:i,  17 
Neck,  bandage,  45 


Neck  wounds,  86 

gunshot,  169 
Neff,  rupture  of  urethra,  6B8 
Nilaton's  line,  251 
N^hrectomy,  553 
Nerve,  compression,  358 

contusion,  358 

grafting,  359 

suturing,  357 

wounds,  358 
gunshot,  139 
Nerves,  individual,  359 

abducens,  359 

anterior  crural,  367 

auditory,  359 

circumflex,  366 

facial,  359 

fifth,  360 

gcnito-crural,  369 

ilio -inguinal,  369 

laryngeal,  360 

median,  361 

molur-oculi,  360 

musculo -cuta  nee  us,  371 

muscalo-spiral,  365 

obturator,  368 

optic,  360 

lieroneal,  370 

]>hri:mc,  3(10 

imciinii'giislric,  3641 

]i'>ljlilcal,  370 

radial,  363 

recurrent  laryinjciil,  3'mi 

sciiitic,  3^9 

tibial  anterior,  371 
postcrinr,  372 

Irifuiiu],  361 

iiinur,  3I12 
N'oc'tzel,  wounds  of  spki;".  ssu 
Niisc,  foreign  bodies,  4S4 

hemorrhage,  68 

( tlislruitiiiii  of  bi.Wil,  S77 
()btiirator  iirtcry  ligation,  3<iM 
UisIoL-ation,  333 
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H      Obturator  bcmia,  strangulated,  63S 

PntcUa,  dislocation,  336               ^^^| 

H              nervr,  .^09 

fracture,  364                          ^^^| 

■        Ckcipitsl  arter)'  ligation.  720 

wiring,  166                            ^^^1 

"       ffidema  of  the  glnttls,  483 

Pcclc,  wounds  of  heart,  497         ^^^H 

OSsophagotomy,  4S4 

Pedicles,  ligation,  667                   ^^H 

CEsophngus.  foreign  liodita,  455 

Pelvic  flb«r(«9i,  41 1                       ^^^M 

injitrics,  K7 

Pelvis,  fractures,  197                      ^^^| 

Ointment  o(  Rccltut.  471 

Pcnu,  injxiries,  tn(i                          ^^^B 

Olccfttnnn.  fraciuix-,  333 

Perborate  of  soda,  vpistaxis,  70   ^^^B 

Oliver.  Biraugulatwl  heniia,  617 

Feri-unal  nbKcsc,  403                   ^^^| 

jnw  fracture.  310 

Pericardiotomy,  500                   ^^H 

ft       Omentum,  htmuirliHci'.  5.t9 
"                 resection,  645 

Pericardium,  i>aracent«au,  49S          ^M 

puncture,  49$                               H 

torsion,  674 

suture.  490                                   H 

Open  wouncU  of  thorax,  115 

WDtmds,  HI                          ^^^H 

Operation  in  private  lidiucs,  6 

Perineal  abscess,  404                     ^^^H 

■       Operative  hemorrliaKt.  64 
H              wciundx,  js 

Opium,  appriiiliciii^  563 

bruismi,  7J4                           ^^^H 

sccCinn,  715                              ^^^^ 

Pcritunitis.  purulent.  576              ^^^B 

Optic  nrrx-c  injury,  360 

IrcAtmenl,  577                         ^^^H 

Us  calciH.  PiroijolT'g  amputation,  769 

typhoid,  576                              ^^B 

fracture,  181 

septic,  576                                         ■ 

Oschnor,  appcndicttts,  564 

Pttoncul  nerve,  370                          H 

femoral  hemiu,  643 

tendon*,  dislocation,  347        ^^^^ 

torxian,  670 

PfafT,  appendicitiK,  563                ^^^H 

Osteomyelitis,  acute,  4,-(3 

tubal  pregnancy,  679            ^^^| 

femur,  43H 

Phalanges,  fractures,  247               ^^^H 

humenis,  437 

PliBiynx,  foreign  bodies,  455        ^^B 

tibia,  435 

Pbiinusis,  wounds,  89                          B 

Ovarian  cysts,  torsinn  of  pedicle,  A67 

Phlegmon,  411                              ^^^M 

^^^M 

Pagcnstechet,  linen.  2$ 

engcTs,  424                               ^^H 

Palmar  absce&s,  398 

forearm,  417                           ^^^| 

arches,  66 

neck,  439                               ^^^B 

Piinaris.  439 

perineum,  714                        ^^H 

Pancreas,  gunshot  wounds,  IJJ 

tendon  sheaths,  414               ^^^| 

injuries,  54Q 

Phrenic  nerve,  360                       ^^^| 

suture,  549 

Picric  acid,  bums,  471                  ^^^| 

Pannell,  shell  wounds,  174 

Piles  operation,  784                      ^^^| 

I*anticr.  appeTi(!irHis,5S9 

Pinna,  wounds,  H4                        ^^^^ 

Paracentesis,  e;ir-druin.  JtJ 

PiiogoS's  ampuutiuii,  769          .^^H 

pericanlii'm,  498 

Plantar  abscess,  400                      ^^H 

pleura,  504 

PlaslerKif-Paris  bandages,  49        ^^H 

Paraphimosis.  790 

Bavarian,  51                          .^^H 

Parotid  £l8od  jibsctss,  383 

pTMcrvation,  4                       ^^H 

^^■^^_^^_^^^^^^^^L          ^^^^^^B                     ^^^^^^B 

^M 
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^«gtflr^-Paris  siiliiils.  50 

Quenu,  prapamtioi]  of  room,  8 

I^n.  enii)y«ins,  509 

Quia^,  3SS 

iflcisiun,  509 

pu  nature.  504 

Rndial  artery,  oampTcnion,  £7 

wounds,  116 

licalion,  713 

Pneumogastric  nerve,  360 

synovial  vtieath  drainage,  434 

Pncumathorax,  ti> 

Radius,  fractures,  337 

Pcqsoncd  wounds,  71 

gunshot,  i£o 

Popliteal  abscess,  39S 

head,  336 

artery  compression.  67 

lower  end,  141                      ^^H 

Pttrter,  treatment  of  wounds.  78 

neck,  >3«                              ^H 

Posterior  narcfl.  plugging,  69 

dtn-h,  338                             ^^M 

tibiul  artery.  Jib 

KanKi,  tursiuns,  668                    ^^H 

nerve,  37a 

Rcclu»,  Inccmtcd  wounds,  too            V 

Post-operative  ileus,  5S6 

ointment,  471                        ^^1 

Potatn'n  ii:tpirjl»r,  504 

Rectal  inj«ction(,  381                  ^^H 

Pott**  £r»cmrc,  376 

Rectum,  abtccsi!,  403                  ^^^ 

Precordial  wounds,  m 

dilatation,  783                     ^^H 

Pregnancy,  extra  •uterine,  674 

fordgn  bodies.  463              ^^H 

Preparation,      omereency      opem. 

hemorrhoids,  784                 ^^H 

liouB,  8 

wounds,  108                           ^^H 

hantl^  9 

Rtviirrrait  Inryngcnl  nerve,  360         J 

skin.  8 

Rtxtuclion  "en  masse,"  tea       ^^fl 

Primary  hcmorrhngc,  57 

dislocations,  313                  ^^H 

Probang,  fcreiKii  tx>di«.  45ft 

fractures,  204                      ^^H 

I'ropOTiloneal  litmm,  614 

hernia,  tei                           ^B 

Prostatic  ttbMcss,  404 

Rcraova]  d  imall  lumore,  804 

Psoas  abscess,  4 18 

K«wciion  erf  bo«-el,  651 

Puliie,  abdnminni  injury,  136 

Respiratory  paralyns,  14,  15 

appendicitis,  559 

Reqwnsibliity    of    general    prnrli- 

chlorofann  aneithcsin,  1) 

tioncr,  1 

clhcT  ancsthwia,  15 

Retention  at  urtM,  69$ 

hemorrliaci".  58 

ReuopharyDgcttl  atwcMs,  389 

shock,  53 

Revcrdin,  skin  grafting.  807 

Puncture,  bladdw.  707 

Reynolds,  CesarMiu  section,  684 

knee-joint,  445 

Ribs,  tmcture,  195 

pericardium,  498 

rctection,  504                       ^_ 

pleura.  504 

Rtnchea,  londoDK,  674                ^^H 

scrotum,  796 

Ring-finger  amputation,  733       ^^B 

Punctured  Kuunds,  76 

Robinson,  !>hock.  36                           1 

Purulent  pericaiditi*,  500 

Romer.  fracture,  davide,  193            1 

pleurisy,  501 

Rongeur  forceps,  ill                    J 

Rosti,  fractures,  m>s                   ^H 

Quadricqis    cxtcntor    tendon,    rup> 

Rosving,  ^ppeodicttis,  $58         ^^1 

tur*.'348 

Roystcp  [fscUrc  of  humerus,  aio  4 

^M 

^^^^^^1       •    ^^^^^^^^^^^^^^^^^1 
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Rubbrr  glovv*,  lo 

Silk  suturos,  25                             ^^^| 

Ruginc,  306 

Sillcworm  sutures.  24i                     ^^^| 

Rupture,  tubal  pregnancy,  675 

Simons,  crushing  wounds.  99        ^^H 

urethra,  686 

Skin  gmfllng,  S07                          ^^H 

preparation,  to                       ^^^| 

Siiber  ivli"^>  >^4 

SkuU,  bullet  woimds,  144,  167      ^^H 

Sacro-flinc  synchondrosis,  agS 

fracture,  base,  399                  ^^H 

Saline  solution  in  hemorrhage.  55 

compound.  303                      ^^^H 

sepsis.  574 

301                               ^^^1 

Sayrca'  dressing,  191 

trephining.  510                              V 

Scalds,  468 

Spcnce,  nhouldi^r  amputation,  754       fl 

Scnip,  abscesses.  379 

dermatic  cord,  lijtation,  Aoo               1 

arteries,  66 

torsion,  671                             ^^^t 

contosioD,  81 

vasectomy,  408                      ^^^| 

hematoma.  303 

Spica  for  brcaiit,  44                       ^^^| 

wounds,  81 

39                                  ^^H 

SmpUlu,  ampuiiitions,  759 

^^M 

(ractutc,  3g4 

shoulder,  43                            ^^^H 

Schaute,  Cesarean  section,  685 

Spinal  nnathcia,  sa                    ^^^M 

Schlcich's  formulte,  10 

cord  injuries,  397                   ^^^H 

Sciatic  nerve  injury.  yi9 

Spine,  fractures,  396                             V 

Sderatic  wounds.  90 

gunshot  wounds,  148,  170      ^^^| 

Scroturn,  injuries,  rofi 

wounds,  i»4                            ^^H 

Scudder,  fracture  of  leg.  17a 

Spleen,  hemorrhagt'.  549                ^^H 

Scbaci»i)S  cysts,  rcmmnl,  804 

injuries,  549                            ^^H 

Swoadury  hemurrhagc,  57 

removal,  550                          ^^^H 

Semtlunar  cnrtUiiges,  distooitioD,  335 

rupture.  550                           ^^^H 

Seminal  ducts,  sbsciss,  40S 

toreioD,  615                            ^^^1 

.Scnn.  first  aid  on  battlefield,  179 

Splen«ctomy,  $y)                          ^^^M 

fracluro  of  femur,  254 

Sphnt,  Dnvarinn,  51                          ^^^B 

hip-joint  (imputation,  779 

DupuylrenV,  277                   ^^^H 

intussusception,  584 

Rtstaid,  160                          ^^^1 

Septic  arthritis,  440 

Hodgcn's,  263                         ^^^1 

Septum  nasi  abscest,  381 

Splints,  48                                      ^^H 

Shftving  skin,  8 

cradle,  164                              ^^^H 

Shell  wounds,  172 

Dutch  cane,  4H                        ^^^| 

Sbwic,  53 

Uooch's,  48                              ^^^^ 

dingnotts,  53 

metal,  49                                 ^^^P 

lT«fitm«nt,  54 

plaster  ■uf-I'uris.  50                    ^^H 

Shoulder  ampulatioa,  749 

silicate  of  potash,  4S                 ^^^| 

arthrotomy,  448 

iTOUgh,  164                                 ^^H 

bfindage.  45 

wire  £auRe,  49                         ^^^| 

<li«Iocfttions,  312 

n'oodcn,  48                              ^^^| 

i^rarttirCT,  213 

Sprains,  343                                    ^^H 

&t»pnci  iroufids,  173 

%X.  Kndtftw's  cross,  44                        ^H 
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Stab  wouudii,  76 

abdomen,  lag 

heart,  425 

koee,  34a 

thigh.  95 

thorax,  no 
Sterilization,  dressing,  7 

hands,  9 

instruments,  8 

skin,  10 
Stimson,  pain  in  fracture,  202 
Stomach,  hemorrhaEc,  152 

hernia,  617 

suture,  546 

wounds,  546 
Stewart,  suture  of  heart,  496 
Stovainc,  spina!  anesthesia,  22 
Strangulated  hernia,  598 

complications,  612 

diagnosis,  599 

femoral,  617 

inguinal,  603 

obturator,  628 

operation,  603 

taxis,  600 

umbilical,  622 
Stricture  of  urethra,  694 
Stump  bandage,  48 
Subclavian  artery,  compression,  66 

ligation,  720 
Subclavicular  diRlociition,  316 
Subcoracoi<l  dislocation,  312 
Subcutaneous  wounds,  72 
Subcuticular  suture,  30 
Subglcnoiii  dislocation,  322 
Submammary  abscess,  395 
Submaxillary  abscess,  385 
Subphrenic  abscess,  414 
Subpubic  dislocation,  332 
Subspinous  dislocation,  324 
Suicide,  attempts,  186 
Superior  maxilla  fracture,  308 

thyroid  artery  ligation,  720 
Suprapubic  cystotomy,  695 

puncture,  707 


Surgical  dressings,  35 
Suture  of  arteries,  717 

bladder.  555 

heart,  495 

ictestine,  543 

Uver,  547 

lung,  490 
•     nerves,  357 

pancreas,  549 

tendons,  353 

ureter,  556 

wounds,  35 
Sutures,  catgut,  26 

continuous,  37 

horsehair,  25 

interrupted,  29 

Lembert,  544 

linen,  25 

methods  and  materials,  35 

Pagenstcchcr  linen,  26 

quilted,  25 

sero-serous,  543 

silk,  25 

silkworm-gut,  26 

subcuticular,  30 
Syme's  amputation,  770 
Syncope,  58 
Synovial  sheath  suppurations,  424 

cysts,  806 

Tampon     for     intercostal     hemor- 
rhage, 68 
Tapping,  hydrocele,  796 
Tarso- metatarsal,  amputation,  76; 
Tarsus,  dislocations,  336 

fracture,  280 
Taxis,  indications,  600 

technic  femoral  hernia,  603 
ing\tinul  hernia,  601 
umbilical,  533,  603 
Taylor,  empyema,  502 

fracture  of  humerus,  221 
Tcmijoral  artery  compression,  66 
Tcmporri.nvasillary     joint     disloca- 
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Tendon,  dUlocatioiu,  347 

<lividfd,  351 

rupture,  347 

(Uturc,  3SJ 

wtiuudg,  347 

Te«li*,  removnl,  798 

suture,  107 

wound*,  107 
T«tanii«,  bolo  wounds,  174 

Pourth-of.July  injurie,  199 

prophylaxis,  199 

punctured  wounds,  76 
Tliicrech.  skin  grnfiinK,  S08 
Thigh,  ampu  la  lions,  777 

wound*,  95 
Thoncoiomy,  indications.  488 

t«chnic,  488 
Thorax,  injuric*.  do 

open  wounds,  116 
Throat,  cut,  Sfr 
Throniboais,  Ulual  sinus,  ^2,\ 
Thumb,  amputations,  738 

bandage,  45 

dislocations,  319 

fracture,  247 
Tibia,  fracturei,  270 

osteomyrlitis,  435 

treph tiling,  436 
Tibial  artcrici,  ligation,  715 

compression,  67 
TtUaux's  drcsaing,  t$8 
Toe-nail,  ingrowing.  801 
Toes,  ampulaliun,  ;6o 
Tongue,  abscess,  38S 

suture,  «5 

wuuuds,  85 
Tongue- traction,  asjihyxia,  16 
Tonsil,  absctss,  388 
Torsion,  arteries,  63 

diagnosis,  6ttj 

omeatuin,  674 

pedicle  ovarian  cyntar,  667 
spleen,  673 

spermatic  cord,  6ji 

uterus,  669 


Town«cnd,  cnthelcrixation,  699 
Toy-pistol  wound,  ig8 
Trachea,  foreign  bodies,  459 

pinshot  wounds,  169 

incised  wounds,  88 
Tracheotomy,  nfler-tr«iim*at.  479 

(ornga  bodiw,  48 1 

indicatioiiK,  477 

operations,  477 

tubes,  477 
Transfixion  nppamtiu.  I6a 
Travers,  suture  o(  the  heart,  496 
Trephine,  Doyen,  514 

Gall.  514 
Trephining,  femur,  438 

fracture  of  skull,  510 

gunshot  wounds,  5*0 

humcriLS,  437 

libia,  435 
Treves,  stAngulatcd  hernia,  608 
Trunk  injuriw,  no 
Tubal  pregnancy,  diagnosis,  675 

operation,  677 

rupture,  675 
Tubercular  absccM.  378 
Tuffiei,  cheat  wounds,  ijo 
Turaow,  superficial,  804 
Tunica  vaginalis,  rebeclion,  797 
Turi'^ntine  Inirns,  471 
Tutlle.  imperforate  anus,  666 
Typhoid  perforation,  577 

Ulna,  fraclures,  aj? 
Ulnar  artery,  ligation,  724 

nerve  «x[iosur«,  36a 
injur>-,  362 

synovial  sheath,  424 
Umbilical      hernia,      strangulated, 
611 

radical  aire,  550,  6J7 
l-Teler,  repair,  556 

wounds,  556 
Urethra,  anatomy,  688 

cBthetwizstion,  695 

cmAiVftiAns.  689 
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Urethra,  fordgn  bodks,  465 

Walker,  (ractures  o(  femur.  155            H 

nipliirc  bulbous  portion,  f>go 

WarbaMc,    trcaUnrnt    of    fntcture,     ~ 

(ltu)>nujJ!i,  687 

aos 

mcmbfnnouii  portion,  696 

Walhcn,  WDund«  of  liver,  S47                ^K 
Westmoreland,  tracheotomy,  478         ^| 

peitdul'fus  portion,  697 

tyniptonu,  6S8 

Whilchomo-Cole,  gunshot  wounds  0/ 

lT«(itiTi«ni,  690 

brain,  147 

Urciliral  [orcqw.  463 

Wiitman,  fracture  ol  lemur,  15.S         fl 

Urplhrotomy,  1^1 

Wick  (Itainx,  ^3                                         ^M 

UiKcDt  craniectomy,  510 

Wire  gauxe  splints.  49                          ^M 

thoncatomy,  4S8 

Wiring  fractured  lingen,  349        ^^^H 

Vrinsry  ab«cem,  713 

olecranon,  333                        ^^^| 

Urine,  estravuBation,  7I» 

patella.  366                             ^^^| 

retention,  69S 

Woodon  splints,  48                           ^^^H 

lilttfus,  Wrsions.  669 

tiwigh  Ef>lint,  165                   ^^^1 

Wounds,  abdomen,  118                 ^^^H 

Vugina,  abscesc,  410 

aseptic,  74                           ^^M 

injuries,  105 

base  of  thorax,  1 19                 ^^^| 

Vitgus  nerve,  360 

hcni]  of  elbow,  95                     ^^^| 

Vuleotine,    crnergcncy    cathet«rlia- 

bladder,  $54                               ^^^1 

lion,  699 

blank  cartridge,  199               ^^^H 

Van      der      Walker,      tmtrgmcy 

bolo.  173                                 ^^H 

Margery,  6 

chest.  1 10                               ^^^1 

Van  Hook's  anastomosis,  $56 

cleansing,  79                          ^^^| 

Vafttct^mjr,  408 

contitwd,  71                           ^^^H 

Vatijhn,  wounds  of  heart,  134 

definition*,                             ^^^H 

Vanli  of  skull  fracture,  ioi 

diaphragm,  lai                   ^^^| 

compound,  303 

drainage,  93                           ^^^H 

Vdns  of  livor,  ligation,  547 

dnssings,                               ^^^H 

Vdpeiu'a  banitai-e,  290 

etbow,  94                               ^^^H 

Venoiu  hemorrhage,  57 

CMtphagus,  89                        ^^^1 

Vinccot.  trephining,  518 

exiremitica,  9>                       ^^^| 

Vineberg,  tubal  pregnancy,  676 

eye.  89                                   ^^H 

Verifbric,  (racWrw,  396 

eyelids,  85                           ^^^| 

Viscov,  abdominal,  rupture,  1*6 

84                                  ^^^H 

Vohndux.  579 

femoral  artery,  95                    ^^^H 

Von    Bergman,    gunshol    wouiwk. 

finger*,  lot                              ^^H 

144 

general  principles,  71             ^^^H 

Vulva,  wounds,  105 

gunshot,  civil.  166                       ^M 

Vulvar  abscesa,  409 

miliuiry,  133                              H 

Vulvo-vsgioa]  abiccss,  410 

hand,  i03                                       H 

injuries,  105 

b«ad,  81                                ^^^1 

III                             ^^H 

Wagner,  heart  injuries,  134 

'"•^^KwtbiMtt.  JS                    ^^H 

Watte,  shock,  51 

'^'^W.'^   ^^^^^ 
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Wouods,  julectcd,  79 
intestine,  543 
kidney,  552 
lacerated,  76 
larynn,  88 
lips,  84 
liver,  546 
tung,  116 
neck,  86 
open,  71 
operative,  75 
pancreas,' 549 
penis,  106 
pericardium,  123 
pharynx,  89 
pinna,  84 
pleura,  116 
precordial,  122 
punctured,  76 
rectum,  108 
scalp,  81 
scrotum,  106 
shell,  173 
special  regions,  81 
spine,  104 
spleen,  549 


Wounds,  stab,  76 

stomadi,  54^ 
subcutaneous,  73 
suture,  36  - 
symptoms,  7a 
testicle,  107 
thigh,  95 
thorax,  no 
tongue,  85 
toy  pistols,  199 
trachea,  88 
treatment,  70 
trunk,  no 
ureter,  556 
vagina,  105 
vulva,  105 
wrist,  92 
Wrist,  arthrotomy,  448 
dislocation,  340 
fractures,  346 
wounds,  92 

X-ray,  fordgn  bodies,  457 
fractures,  203 

Zone  of  anesthesia,  19 
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